VOLUME 17 as APRIL 1958 ” NUMBER 4 


Dermatitis in Industry 
Daniel C. Braun and Rosedith Sitgreaves 


Early Metabolic Changes Following Cobalt Exposure 
Herbert E. Stokinger and William D. Wagner 


Determination of the Heart Rate During Work 
Carl Zenz and Frank Mounts 


Fibrosis and Collagen in Rats’ Lungs Produced by Etched and 
Unetched Free Silica Dusts 
F. M. Englebrecht, M. Yoganathan, E. J. King, and 
G. Nagelschmidt 


Effect of Edathamil Calcium-Disodium on the Lead Content of Red 
Blood Cells and Blood Proteins 
J. Teisinger, R. Zumanova, and IT, Zezula 


Effect of Edathamil Calcium-Disodium on Retention of Lead in the Liver 
J. Teisinger, K. LuStinec, and J. Srbova 


Abstracts from Current Literature 


News and Comment 


Books 


Control of Emotional Factors in Dermatoses 
H. M. Robinson Jr., R. C. V. Robinson, and J. F. Strahan 


AMERICAN MEDICAL ASSOCIATION PUBLICATION 


A.M.A RCHives GF. 


Instructions to Contributors 


Articles, book reviews, and other materials for publication should be addressed to the Chief 
Editor. Articles are accepted for publication on condition that they are contributed solely to this 
journal. 


An original typescript of an article, with one carbon copy, should be provided; it must be 
double or triple spaced on one side of a standard size page, with at least a l-inch margin at 
each edge. Another carbon copy should be retained by the author, 


The main title of an article may not contain more than eighty characters and spaces; 
subtitle may be of any length. 


The author’s name should be accompanied by the highest earned academic or medical 
degree which he holds. If academic connections are given for one author of an article, such 
connections must be given for all other authors of the article who have such connections. 


If it is necessary to publish a recognizable photograph of a person, the author should 
notify the publisher that permission to publish has been obtained from the subject himself 
if an adult, or from the parents or guardian if a child. An illustration that has been published 
in another publication should be accompanied by a statement that permission for reproduction 
has been obtained from the author and the original publisher. 


Oversized original illustrations should be photographed and a print on ylossy paper sub- 
; mitted. Prints of a bluish tinge should be avoided. Large photomicrograph prints will be re- 
- duced in scale unless portions to be cropped are indicated by the author. The author should 


submit duplicate prints of roentgenograms and photomicrographs with the essential parts that 
are to be emphasized circled, as a guide to the photoengraver. 


Charts and drawings should be in black ink on hard, white paper. Lettering should be 
large enough, uniform, and sharp enough to permit necessary reduction. Glossy prints of x-rays 
are requested. Paper clips should not be used on prints, since their mark shows in reproduc- 
tion, as does writing on the back of prints with hard lead pencil or stiff pen. Labels should 
be prepared and pasted to the back of each illustration showing its number, the author’s name, 
and an abbreviated title of the article, and plainly indicating the top. Charts and illustrations 
must have descriptive legends, grouped on a separate sheet. Tables must have captions. IL- 
LUSTRATIONS SHOULD BE UNMOUNTED. 


References to the literature should be limited to those used by the author in preparation of 
the article. They should be typed on a special page at the end of the manuscript. The citation 
should include, in the order given, name of author, title of article (with subtitle), name of peri- 
odical, with volume, page, month—day of month if weekly or biweekly—and year, References 
to books must contain, in the order given, name of author, title of book, city of publication, 
name of publisher, and year of publication. 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street Chicago 10 


TABLE OF CONTENTS 


Votume 17 ; APRIL 1958 NuMBER 4 


ORIGINAL ARTICLES 


Dermatitis in Industry 


Daniel C. Braun, M.D., and 
Rosedith Sitgreaves, Ph.D., Pittsburgh 


Early Metabolic Changes Following Cobalt Exposure 
Herbert E. Stokinger, Ph.D., and William D. Wagner, M.S., Cincinnati. 273 


Determination of the Heart Rate During Work 


Carl Zenz, M.D., Milwaukee, and 
Fronk Mounts, E.E., M.S., Murvay Hill, N. 280 


Fibrosis and Collagen in Rats’ Lungs Produced by Etched and Unetched 
Free Silica Dusts 


F. M. Englebrecht, D.Sc.; M. Yoganathan, M.D.; 

E. J. King, D.Sc., London, and 

G. Nagelschmidt, D.Phil., Sheffield, England 
Effect of Edathamil Calcium-Disodium on the Lead Content of Red Blood 
Cells and Blood Proteins 

J. Teisinger, M.D.; R. Zumanova, and I, ZeZula, D.Sc., Prague 


Effect of Edathamil Calcium-Disodium on Retention of Lead in the Liver 
J. Teisinger, M.D.; K. Lustinec, M.D., and J. Srbova, D.Sc., Prague .. 
REGULAR DEPARTMENTS 
Abstracts from Current Literature 


News and Comment 


SCIENTIFIC EXHIBITS 


Control of Emotional Factors in Dermatoses 
H. M. Robinson Jr., M.D.; R. C. V. Robinson, M.D., and 
J. F. Strahan, M.D., Baltimore 


PAGE 
307 


A. M. A. 
Arehives of Industrial Health 


Also the Official Publication of the American Academy of Occupational Medicine 


VoLuME 17 APRIL 1958 


CopyYRIGHT, 1958, BY THE AMERICAN MEDICAL ASSOCIATION 


NUMBER 4 


EDITORIAL BOARD 


PHILIP DRINKER, Chief Editor 
55 Shattuck Street, Boston 15 


RONALD F. BUCHAN, Newark, N. J. 


SHERMAN S. PINTO, Denver 


JOHN H. FOULGER, Wilmington, Del. FRANK PRINCI, Cincinnati 

B. DIXON HOLLAND, Chicago OSCAR A. SANDER, Milwaukee 
R. T. JOHNSTONE, Los Angeles H. H. SCHRENK, Pittsburgh 
CARL A. NAU, Galveston, Tex. LEO WADE, New York 


HERBERT E. STOKINGER, Cincinnati 


AUSTIN SMITH, Editor, A. M. A. Scientific Publications 
GILBERT S. COOPER, Managing Editor, Specialty Journals 


SUBSCRIPTION RATES 


Price per annum in advance, including postage: Domestic, $10.00. Canadian, $10.50. 
Foreign, $11.50. Price to students, interns, and residents, $6.00 in U. S. & possessions. 


Single copies of this and previous calendar year, $1.00. 


Back issues older than two years are available through Walter J. Johnson, Inc., 
111 Fifth Avenue, New York 3. Future reprints of back issues will be available through 
Johnson Reprint Corporation, 111 Fifth Avenue, New York 3. 


Checks, money orders, and drafts should be made payable to the American Medical 
Association, 535 North Dearborn Street, Chicago 10. 


AMERICAN MEDICAL ASSOCIATION Publication 


Published monthly by the AMERICAN MEDICAL ASSOCIATION. Editorial and Circulation Offices: 
535 North Dearborn Street, Chicago 10, Iliinois. Publication Office: Thompson Lane, Box 539, Nashville 1, 
Tennessee. Change of Address: Notice to the circulation office should state whether ur not change is per- 
manent and should include the old address. Six week’s notice is required to effect change of address. 
Second-class maii privileges authorized at Nashville, Tenn., Aug. 6, 1956. 


a 
‘4 
| 


The Original Tranquilizer-Corticoid 


DRAMATIC IN ARTHRITIC-RHEUMATIC DISORDERS 


: 
5 

4 


prednisolone and hydroxyzine 


for enhanced clinical response 


UNSURPASSED IN BRONCHIAL ASTHMA 


4 


a preferred corticoid STERANE® 
(prednisolone) and well tolerated 
tranquilizer ATARAX®(hydroxyzine) 


EXCELLENT IN ALLERGIC/INFLAMMATORY DERMATOSES 


for freedom from fear 
for low corticoid dosage 


SUPPLIED: 
Ataraxoi FAY Ataraxoid 25 Ataraxoid 


scored green scored blue tablets, scored or ‘pid ta 9. 
5.0 mg. prednisolone and 2.5 mg. prednisolone and 1.0 mg. prednisolone and 
10 mg. hydroxyzine HCl 10 mg. hydroxyzine HCl 10 mg. hydroxyzine HCI 


bottles of 30 and 100 bottles of 30 and 100 bottles of 100 


(Pfizer> PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc, Brooklyn 6, N. Y. 


f 
@ : 
= 


new, unexcelled 


McNEIL 


Laboratories, Inc + Philadelphia 32, Pa. 


: 
7 : 
j 
|| 
\\ 
3 


SPECIFIC FOR PAINFUL MUSCLE SPASM 


Chlorzoxazonet+ 


skeletal muscle relaxant 


HIGHLY EFFECTIVE WITH PRACTICAL DOSAGE 


in common traumatic, orthopedic, arthritic and 
rheumatic disorders, including: low back pain 
* sprains « strains * rheumatoid arthritis + osteoarthri- 
tis * spondylitis + myalgia + fibrositis + cervical root 
syndrome + wry neck + disc syndrome 


EFFECTIVELY RELIEVES SPASM AND PAIN—In a con- 
trolled, double-blind study, marked improvement 
was reported in all but one of 15 patients treated 
with ParaFLex.’ Another investigator noted that 
symptoms were at least partially alleviated in all of 
the patients treated.* 


PRODUCES LONG-LASTING BENEFITS— Significant 
blood levels following the administration of 
PARAFLEX are maintained for periods of 6 hours or 
more.’ In most patients, the beneficial effects of 
PARAFLEX persisted for approximately six hours.* 


AVERAGE DOSE-SIX TABLETS DAILY—With 
PARAFLEX, just one or two tablets, three times daily 
is an average effective dose. In experimental studies, 
PARAFLEX was found to be from one and one-half 
to three times as potent as other commonly used 
muscle relaxants. 


IS WELL TOLERATED -—Side effects are uncommon 
and seldom severe enough to require discontinua- 
tion of the drug.® Other clinicians have encountered 
few side effects to date.***? 


SUPPLIED — Tablets, scored, orange, bottles of 50. 
Each tablet contains 250 mg. of PARAFLEX. 


REFERENCES — (1) Settel, E.: Personal communication. 
(2) Holley, H. L.: Personal communication. (3) Burns, J. J.; 
Trousof, N., and Brodie, B. B.: To be published. (4) Smith, 
R. T.: To be published. (5) Peak, W. P., and Smith, R. T.: 
To be published. (6) Wiesel, L. L.: Personal communication. 
(7) Passarelli, W. W.: Personal communication. 


acute low back pa 
myofascitis, or 


response excellent 
in nine, good in five 


cervical spondylitis, 


improvement, i 
amelioration wen 
to profound rel 


advanced osteoarthritis 


less muscle spasm and pain 


degenerative and 
rheumatoid arthritis 


improvement, with less stiffness 
and freer motion 


varied arthritic rheumatic, 
and traumatic disorders 


less stiffness, less pain 


*Trade-mark +U.S. Patent Pending 


invest | common 
| 


YOUR 


GUIDE TO 


CURRENT PUBLICATIONS 


Quarterly 
Cumulative 
Index Medicus 


WITH AUTHORS AND SUBJECTS... 


Divided into sections, one devoted 
to books and the other to periodical 
literature, the QUARTERLY CUM- 
ULATIVE INDEX MEDICUS con- 
tains a list of current publications 
alphabetized as to authors and sub- 
jects. The exact bibliographic refer- 
ence is given under the author with 
titles in the original language, while 
titles under subjects are all in Eng- 
lish. The index also includes a 
listing of journals, addresses and 
publishers. 


SUBSCRIPTION PRICE $25.00 PER YEAR 
CANADIAN AND FOREIGN $27.00 PER YEAR 


The QUARTERLY CUMULATIVE 
INDEX MEDICUS appears twice a 
year; volumes are cloth bound and 
cover periodicals for six months as 
indicated on the publication. These 
two volumes will be a convenient 
and inclusive reference for current 
medical literature. Invaluable for 
practitioners, specialists, teachers, 
editors, writers, investigators, stu- 
dents and libraries. 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET 
CHICAGO 10, ILLINOIS 


¢ 
a 
2 
| 
| 
| 
| 
| | 
| 
| 
| 
by 
| 
| 
[ 


in the eyes of industry 
more visible results... 
more man-hours saved 


METIMYD 


OPHTHALMIC SUSPENSION 


(prednisolone acetate and sulfacetamide sodium) 
antiallergic... antibacterial ...anti-inflammatory 


VISIBLE RESULTS, MORE QUICKLY—Prednisolone, 
the corticosteroid component in METIMYD, acts 
more rapidly on topical application in the eye 
than either hydrocortisone or cortisone.’ 


MORE MAN-HOURS SAVED—Sulfacetamide sodium, 
the sulfonamide component in METIMYD, 
possesses unsurpassed antibacterial activity for 
ophthalmic use. In extensive clinical use it has 
reduced the number and duration of return visits,” 
thereby saving precious man-hours. 


and especially for 
nighttime use and 
as a protective 
dressing 


METIMYD 
OINTMENT with 
NEOMYCIN 


“Meti’’*steroid plus potentiated antibacterial action 


Refere ices 


1. King, J. H., Jr.; Passmore, J. W.; Skeehan, R. A., Jr., and Weimer, J. R.: Tr. Am. 
Acad. Ophth. 59:759, 1955. 


2. Kuhn, H. S.: Tr. Am. Acad. Ophth. 55:431, 1951. ° 2 ae 
MM-J-387 


= 


an important problem 
in today’s living! 


The following articles from TODAY’S @EAIFH are ne 
available in one pamphlet for 50 cent 


ALCOHOLICS ANONYMQ Writh the standpoint @f a member, the basic treat- 
ment procedures are degeribed and tne hdlogical problems@gnfronting the alcoholic ti, 


discussed. ZA 
ALCOHOL AND CIRRHO DF THE LIVER. Relationship Shol, di ad 


cirrhosis. Increasing stress on nu differences. by Russell S. Boveagyy 


HOW TO HELP A PROBLEM DRINKER @pderstanding the alcoholic’s capabilj er 
necessity of help, causes of his condition. .dwaen A. Strecker and Francis T. bere, Jr. 


THE TREATME i COHOLISM@ Tracing the steps from convig the alcoholic 
that he is sick through treat iby Lewis Inman Sharp 


CONDITIONED REFPREX TREATMENT OF CHRONIC ALCOHOLISM. place 
among methods of treatmé@& today, its development and correlation with personality facto 
by Walter L. Voegtlin 


INSTITUTIONAL FACIEfTIES FOR THE TREATMENT OF ALCOHOLISM. 
parative differences, in drinki ith the last century, new establishments and mettfods of 
treatment, lack of trained pexgegfftel. by E. H. L. Corwin 


other pamphlets available... 


ALCOHOLIS i ASE. A disoussion by the Chairman of théA.M.A.’s Gampmittee 
on Alcoholism. by : age ts 


1 AM THE WIDOW OF AN ALG6@ Thrgt articles combingd; by Virginia Conroy, 
16 pages, 20 cents 


HOW EXPERTS MEASURE*DRUNKEN ASPartial an actual court- 
room case. by H. A. Heise, 8 pages, 15 cents 


BARBITURATES, BOOZE AND OBITUARIES. A discussiowof the @angers of mixing 
alcohol and barbiturates. by Donald A. Dukelow, 4 pages, 10 


TWELVE STEPS FOR ALCOHOLICS. A frankédiscy§#ion of the meaning of an alcoholic 
behavior. by Richard Lake, 6 pages, 10 cents 


address requests to... 


ORDER DEPARTMENT 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET, CHICAGO 10, ILLINOIS 


es for the Chemical, 
esticide, and Food 
hronic) 


Toxicology Studi 
Pharmaceutical, P 
Industries (acute and ¢ 


Projects and Consultation. 


d 
price schedule an 
Write for Pp ther services 


information on © TION WISCONSIN 
FARCH FOUNDA 
WISCONS IN ALUMNI 1, WISCONSIN FOUNDATION] 


* AMLA. SPECIALTY JOURNALS REACH THE CORE OF SPECIALIZED . 
PRACTICE . . « Subscribe NOW to: 


> A.M.A. Archives of INTERNAL MEDICINE 
> A.M.A. Archives of PATHOLOGY 
—> A.M.A. Archives of OPHTHALMOLOGY 


Write to: 


THE AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street 
Chicago 10, Illinois 


Sleeplessness 
SO YOU CAN'T SLEEP? WHAT WE KNOW ABOUT ALLERGY 
by P. H. Fluck by Louis Tuft, 12 pages, 15 cents 
8 pages, 15 cents | HOUSE DUST ALLERGY 
| by Karl D. Figley, 8 | 15 cent 
SLEEPLESSNESS AND WHAT TO DO 
ABOUT IT by Donald A. Laird, Ph.D. by Samuel M. Feinberg, M.D., 6 pages, 10 cents 
8 pages, 15 cents SKIN ALLERGY 
by Samuel M. Feinberg, M.D., 6 pages, 10 cent 
ROADS TO RELAXATION | ASTHMA AND HAY FEVER 
by Joseph L. Fetterman, M.D. by Samuel M. Feinberg, M.D., 6 pages, 10 cents 
4 pages, 10 cents RAGWEED AND HAY FEVER 


by Oren C. Durham, 2 pages, 5 cents 


AMERICAN MEDICAL ASSOCIATION | AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St., Chicago 10, Illinois | 535 North Dearborn Street @ Chicago 10 @ Illinois 


| 
|| 
Of interest to 
y 
5 


All of 

these articles have 

appeared in TODAY’S HEALTH 
and are now available 

in one pamphlet. 


ALCOHOLISM 


an 


important 


problem 


in today’s living 


ADDRESS REQUESTS TO: 


CHICAGO 10, ILLINOIS 


JHE ABOVE SIX PAMPHLETS ARE AVAILABLE 
IN BOOKLET FORM FOR ONLY 50 CENTS 


8 pages, 15 cents 


4 pages, 10 cents 


ORDER DEPARTMENT 
AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET 


ALCOHOLICS ANONYMOUS 


Written from the standpoint of a member, the basic 
treatment procedures are described and the psychological 
problems confronting the alcoholic are discussed. 


ALCOHOL AND CIRRHOSIS OF THE LIVER 


Relationship between alcohol, diet and cirrhosis. Increasing 
stress on nutritional differences, 
by Russell S. Boles 


HOW TO HELP A PROBLEM DRINKER 


Understanding the alcoholic’s capabilities, the necessity of 
help, causes of his condition. 
by Edward A. Strecker and Francis T. Chambers, Jr. 


THE TREATMENT OF ALCOHOLISM 


Tracing the steps from convincing the alcoholic that he is sick 
through treatment and cure. 
by Lewis Inman Sharp 


CONDITIONED REFLEX TREATMENT 
OF CHRONIC ALCOHOLISM 
Its place among methods of treatment today, 


its development and correlation with personality factors. 
by Walter L. Voegtlin 


INSTITUTIONAL FACILITIES FOR THE 
TREATMENT OF ALCOHOLISM 
Comparative differences, in drinking, with 


the last century, new establishments and methods of treatment, 
lack of trained personnel. 
by E. H. L. Corwin 


HOW EXPERTS MEASURE DRUNKENNESS 


A partial transcript of an actual courtroom case. 


H. A. Heise 


BARBITURATES, BOOZE AND OBITUARIES 
A discussion of the dangers of mixing alcohol and bar= 


biturates. 


Donald A. Dukelow 


+ 

4 
og 

2 

4 

q 


Dermatitis in Industry 


A Pilot Study with Special Reference to Oils as a Causative Factor 


DANIEL C. BRAUN, M.D., and ROSED:TH SiITGREAVES, Ph.D., Pittsburgh 


attributable 
causes is today regarded as one of the 
major problems in industrial medicine, but 
interest in the subject is by no means of 
recent development. References occur in the 
literature of the second half of the last 
century, and in 1860, Huseman,' cited by 
White (1934) reported oil acne resulting 
from contact with lubricating oils. While 
our concern with occupational dermatitis 
has increased greatly since 1900, this in- 
With each 
period of heightened industrial activity the 
subject has become more important and 
received 


Dermatitis to occupational 


crease has not been continuous. 


attention. 
lor this reason, greater interest was very 
evident during the war periods. Oil derma- 
titis in particular received great attention 
due to the larger number of persons—many 
of them new to industry—employed in the 
There many re- 
ports, not only of the folliculitis generally 
associated with oily materials, but also of 
sensitization to 


correspondingly more 


machining trades. were 


various and of 
eczemas resulting from continued exposure 


to the so-called soluble cutting oils. 


additives 


Stimulated by these experiences, and em- 
phasized by our ever-expanding industrial 
economy, the problem has attained new 


Received for publication Dec. 13, 1957. 

This study was made possible through a grant 
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prominence. How large that problem really 
is in fact, the actual incidence of occupa- 
tional dermatitis and, specifically, the actual 
and relative importance of cutting com- 
pounds as dermatitis producers, are all ques- 
tions that cannot be answered unequivocally 
at the present time. A review of the litera- 
ture does not yield a complete or satis- 
factory answer, as_ illustrated by the 
following references. 

Dalton? (1951) has said that in the 
United States dermatitis due to industrial 
causes comprises 60% to 65% of all occu- 
pational illnesses, and places its cost at 
$100,000,000 annually in compensation and 
an almost equal amount in medical care. 
Gresh and Jackson* (1946) state that oc- 
cupational dermatitis comprises approxi- 
mately 700% of all occupational diseases, and 
Tourangeau * (1946), in a survey of 3384 
industrial establishments in Quebec having 
a total of 146,469 workers, found that ap- 
proximately 75% of referred to 
were based on 
Samuelson ® (1951), believing 
these figures to be high, analyzed closed 
compensation cases in New York State for 
the years 1939 to 1948. He concludes that 
occupational dermatitis accounts for 49.6% 
of all occupational diseases, that the average 
lost time per case is 85 days, and the 
average 
$183.80. 

While the foregoing percentages relate 


to the proportion of occupational disease 


claims 
workmen’s compensation 
dermatitis. 


compensation paid per case is 
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or occupational disease claims accounted 
for by dermatitis, an entirely different 
impression was obtained refer- 
ences of incidence of industrial der- 
matitis among workers. For example, 
Rogin and Jocz® (1950) called attention to 
the relative infrequency of occupational 
dermatoses, reporting only 0.66% and a 
total incidence of cutaneous diseases of only 
1.3% in automobile workers. Schwartz * 
(1947) quotes findings of the U. S. Public 
Health Service to the effect that in the 
period of a year about 1% of all workers 
in the factories observed were affected with 
occupational dermatoses. 

On the relative role of petroleum prod- 
ucts, Morris ®* (1948) says that about 38% 
of all occupational dermatitis cases are 
caused by four groups of agents: solvents, 
oil, trauma, and rubber. A review by Aero 
Research Limited * (1947) lists 10 causes 
of dermatitis, the first in order of im- 
portance being petroleum products. In- 
dividual reports, in addition to presenting 
the wide divergencies noted above, are often 
incomplete with respect to certain important 
information. Brinton '® (1944) and Brin- 
ton and Schwartz" (1945) published an 
analysis of 32,512 cases reported to the 
U.S. Public Health Service by seven states 
for the period July, 1938, to October, 1943. 
These cases were analyzed according to 
sex, to material exposure, and to type of 
industry. Unfortunately, no data were pre- 
sented as to the kind of dermatitis or the 
total number of workers exposed to a given 
substance. No study has been found dealing 
with the potential role of petroleum prod- 
ucts that has been based on an adequate 
sample or that provides an over-all picture 
of the incidence in an industrial or geo- 
graphic area. 

It is certainly true that the possibility of 
exposure to the cutting oils has increased 
markedly within recent years. According to 
the 1952 census,'* there are at least 2,000,- 
000 workers subject to such exposure. On the 
other hand, medical facilities in industry have 
improved during this same period; we now 
have better knowledge of preventive meas- 
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ures, and workers are being instructed in 
the fundamentals of effective personal hy- 
giene. 

In view of these opposing factors and the 
lack of definite knowledge, it seemed worth 
while to institute a pilot study which might 
vield information regarding the true magni- 
tude of oil dermatitis at the present time, 
and the relative importance of oils and 
greases as causative factors in the total 
problem of occupational dermatitis. 


Plan and Scope of the Present Study 


In planning the present study, considera- 
tion was given first to potential sources of 
information on the extent of occupational 
dermatitis and the most important causative 
agents. Two possibilities were the occupa- 
tional disease records of those — states 
thought to have adequate reporting of oc- 
cupational diseases and the records of in- 
surance companies. Clinical records of those 
dermatologists whose work includes a great 
many industrial cases were regarded as 
another possibility. Each of these avenues 
of investigation has, of course, certain 
limitations, some of which were anticipated, 
while others became obvious after further 
exploration. It was found, for example, 
that most states do not receive reports of 
dermatitis cases, and in those which do the 
reporting is very incomplete. Data were 
obtained, however, from some of the states 
representing the geographic areas in the 
survey. Similarly, insurance company 
records could have only limited value be- 
cause they too frequently included only 
cases for which compensation had been 
claimed. As a _ result, the decision was 
reached to rely mainly upon the cooperation 
of the medical departments of companies 
to be selected as the source of data. There 
were then two possible courses of pro- 
cedure. One method would have been that 
of checking through records of past cases 
to obtain those representing dermatitis, but 
since most company medical records are not 
filed according to diagnosis, this would have 
necessitated checking every record of each 
plant over the period of time under study. 
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DERMATITIS IN INDUSTRY 


Therefore, as an alternative, it was decided 
to conduct a prospective, rather that a retro- 
spective, type of study in which every case 
of dermatitis reporting to the dispensaries 
during a predetermined period would be 
recorded. This method has the additional 
advantage that all records should then be 
uniform and that each cooperating dis- 
pensary should be alert to the recognition 
and recording of every case of dermatitis 
coming to its attention. A form was ac- 
cordingly devised to permit the collecting of 
data on individual cases of dermatitis. 
Medical personnel of each cooperating plant 
were asked to fill out this form completely 
on each new case of dermatitis reporting 
to them over a six-month period. It was 
felt that this interval would cover seasonal 
variations and yet not be so long as to im- 
pose a hardship on the work of the medical 
department, and that the form, properly 
used, would assure uniform and complete 
information on every case of dermatitis 
coming within the scope of the study. 

“Moody’s Industrial Manual,” which lists 
approximately 12,000 companies, was used 
as the source of units to be sampled. Since 
it was believed that a combination of pur- 
posive and random sampling would yield 
the most information for the study, a plan 
was developed for random sampling within 
13 manufacturing categories, and five geo- 
graphic areas, chosen to represent practi- 
cally all climatic conditions in the United 
States. 

Following the selection of the sample, 
a letter was written to each company out- 
lining the purpose of the survey and solicit- 
ing the company’s cooperation. In a number 
of instances, we failed to receive a reply, 
even to repeated requests. A few who 
answered explained why it would be impos- 
sible for them to participate, while one or 
two of those who accepted did so clearly 
without enthusiasm. In all such cases, an 
alternate plant in the same area was chosen 
from the original list, representing the same 
industry, and having approximately the 
same number of employees. To obtain in- 
formation on cooperating plants, a personal 
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visit was made to each one, at which time 
the study was explained to a_ responsible 
member of management. Another form was 
designed for this purpose. Excellent co- 
operation was secured in each instance, and 
the information required for the form was 
unhesitatingly given. Supplies of the form 
for individual case data were left with the 
medical department personnel, with  self- 
addressed envelopes and instructions for 
returning these forms. 

The plants visited earliest were asked to 
begin reporting immediately, and all data 
received from them before Dec. 31, 1955, 
were analyzed to determine the efficiency 
of the forms, the adequacy of our instruc- 
tions to the medical department personnel, 
and the general workability of the plan of 
the survey. No serious defects were found 
as a result of this preliminary study. Cases 
reporting prior to Dec. 31, 1955, are, of 
course, not included in the analysis of the 
data. 

Concurrently with the plant visits, contact 
was made with the State Health Depart- 
ments in each of the five areas, and such 
records as they might be able to supply 
were requested. Material received from 
these sources has been analyzed separately 
and is presented on page 268. 

Thus, the study was designed to provide 
information on the incidence of occupational 
dermatitis, and particularly dermatitis due 
to oil, in the manufacturing industries 
specific for sex, industry group, geographic 
area, and season. 


Race and complexion 
were also regarded as variables of interest, 
but it was found that the necessary in- 
formation could not be obtained from some 
plants. 


Methods Used in the Study 


In constructing the sample, all companies 
listed in Moody’s in the categories of agri- 
cultural instruments; 


automobiles; 
mobile parts 


accessories: 


auto- 
and aviation 
manufacturing; can manufacturing; chem- 
icals; diesel engines; electrical equipment 
and supplies; machinery and _ tools; petro- 
leum producing, refining, transporting, and 
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distributing; railway equipment; ship build- 
ing, and steel and iron were consecutively 
numbered. [rom this list, plants were 
chosen as potential study units by means 
of a table of random numbers. Those plants 
which were located in the previously agreed 
upon geographic areas of Connecticut, 
Pennsylvania, Michigan, Texas, and Cali- 
fornia constituted the initial sample. About 
100 plants were selected in this manner 
in order to provide sufficient alternates so 
that the desired ultimate sample of 50 plants 
could be obtained. 

Failure to obtain favorable replies made 
necessary a considerable amount of cor- 
respondence to secure alternates, some of 
which also declined. In addition, some of 
those who agreed to cooperate later failed 
to forward the necessary material; one was 
strikebound during the entire period of the 
survey, and several sent records which were 
so inadequate as to be useless. The analyzed 
data are based upon a final sample consist- 
ing of 36 plants with 103,586 employees. 

A general impression of each plant and 
its facilities was obtained through a personal 
visit, and the form on plant data was com- 
pleted at this time. Information was noted 
on the total number of employees, the 
number of males and females, the number 
in production (exposed), the type of in- 
dustry represented, products, variety of 
hazards, kind of facilities, and 
number of visits to the dispensary for all 
On each such visit, a 
supply of the form for individual case re- 
cording was left with the medical depart- 
ment personnel. This form makes provision 


medical 


causes each month. 


for the name, age, sex, race and complexion, 
length of employment, job title, materials 
handled, an evaluation of personal hygiene, 
and information on possible contacts with 
skin irritants through hobbies or avocations. 
It also contains space to record the date of 
onset of the dermatitis, the date the patient 
reported to the dispensary, and the descrip- 
tion and location of the lesions. One por- 
tion of the form was to be filled out at the 
time a case of dermatitis reported to the 
dispensary, accumulated, and sent in at 
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the beginning of the following month. The 
upper portion of the form, which was to be 
retained at the dispensary until the case was 
discharged, has space for the final diagnosis, 
the amount of time lost, classification as to 
occupational or nonoccupational, the 
date of discharge. 

Upon the the 
characteristics of the various plants with 
reference 


completion of visits, 


to population, exposures, and 
tabulated. In 
coding the industry group, the original 


facilities were coded and 
categories as they appear in Moody’s were 


regrouped into eight standard industrial 
classifications as used by the Bureau of the 
Census. In a similar manner, as the in- 
dividual case reports were received, each 
item of the information they contained was 
coded and tabulated. In this way, a current 
record was kept of the number of cases 
reported by each sampling unit and the 
status of each plant was shown at all times. 
When this record indicated a lag, a letter 
was written to the company in an effort to 
keep reporting up to date. 

Since the object of the study was to 
the 
dermatitis, particularly of dermatitis due to 
the 


classification of the reported cases as to 


estimate incidence of occupational 


oil, special attention was given to 


occupational or nonoccupational. In de- 
termining whether or not a case was occupa- 
tional, the classification assigned by the 
reporting plant was given due consideration 
but all other reported factors which had a 
bearing on this decision were also evaluated. 
should be at- 


To determine which cases 


tributed to petroleum products, 


diagnostic criteria were used. 


specific 
They were 
established after consultation with derma- 
tologists experienced in occupational derma- 
toses and dealt with the appearance and 
character of the lesions, their location on 
the body, and the material to which the 


worker was exposed. To insure uniformity, 


all classifications were made on the basis of 
these criteria. 
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TABLE 


1—Distribution by Industry Group of All Workers, 


and of Production 


u a rs, in Thirty- Six Companies Re porting to Industrial Hygiene 
Foundation, and in Corresponding Industry Groups in the 
‘nited States (1952) 


No. of Workers 
(Total Employed) 
Industry Group - 


IHF Sample U 


Total 103,586 7,681,533 
Primary metal industries 7,073 1,239,570 
Fabricated metal products 67,694 1,007,589 
Machinery (except electrical) 2,128 1,650,533 
Electrical machinery 1,678 956,337 
Transportation equipment 4,589 1,635,271 
Instruments & related products 7,296 273,936 
Chemical & allied products 7,197 698 | 
Petroleum 5,931 220,227 


* From Annual Survey of Manufactures (1952) 


Characteristics of the Sample 

Size of Sample.—The final sample, as 
mentioned previously, consisted of 36 com- 
panies with 103,586 employees, located in 
five geographic areas and representing eight 
industrial categories. Of these, 13 companies 
had fewer than 500 employees, 7 between 
500 and 1000, 13 between 1000 and 10,000, 

between 10,000 and 20,000, and 1 had 
more than 20,000. This would seem to be 
a reasonable representation, even though the 


small plants constitute only 36% whereas 


70% is the figure generally accepted as 
the proportion of small plants in_ the 
United States. To have set up a sample 


with the prevailing proportion would have 
meant that a correspondingly — smaller 
number of employees could have been 
covered by the study. The distribution of 
all workers and of all production workers 
in these companies, 
Table 1. 

It will be observed that two-thirds of all 
employees covered in the study were in the 


This 


by industry group, is 
shown in 


fabricated metal products industry. 


Taste 2.—Distributton by Geographic 


- 8. 1952 


Area of 


No. of No. of Companies 
Production Workers 


~ 


THF Sample U.S.1952* IHF Sample U.S. 1952° 


70,852 6,071,392 5686 
4,967 1,064,932 4 5,500 
45,970 820,088 1 17,953 
1,416 1,283,473 4 20,336 
1,194 739,724 1 4,421 
3,676 1,306,120 3 3,610 
4,078 202,490 4 2,835 
5,071 484,305 5 11,007 
4,480 170,260 2 1,024 


| 
| 
| 
| 
| 


proportion is considerably higher than the 
corresponding ratio for the United States 
as a whole. However, this category con- 
tributed only one-third of all the plants in 
the sample, which corresponds reasonably 
well with the rate of 28% for the United 
States. It will be remembered that the 
sampling unit in this study was the plant, 
and not the employee. 
of the results, 


In the interpretation 
the possible effect of this 
large proportion of workers in a single 


industry will be taken into account. 


It is also of interest to observe in Table 
1 that the proportion of production workers 
in the sampled companies is within 10% 
of that for the United States as a whole. 

Distribution of Workers.—Distribution 
of all workers and of production workers, 
by geographic area, Table 2. 
The geographic areas are there designated 
by the standard terminology of the Bureau 
of the Census, 
that, 


is shown in 


but it should be mentioned 
for the purpose of the sample, the 
New England area is represented by Con- 


necticut, the Middle Atlantic by 


Pennsyl- 


all Workers, and of Production 


W orkers, in Thirty-Six Companies Reporting to Industrial Hygiene Foundation, 
and in Corre. ‘sponding Industry Groups im im the U nite d States (1952) 


No. of Workers 
(Total E ‘mploy ed) 


Geographical Area 


“THF Sample U. 8. ‘1952 * 


Total—all areas 103,586 


6,555,946 


No. of 


No. of Companies 
P roducti ton Ww rorkers 


S. 1952 * 


THF Sample U 


IHF Sample U.S. 1947+ 


70,852 5,178,945 08 
New England 40,186 642,646 29, 509,106 7 5.638 
Middle Atlantic 14,675 2,005,304 1,560,722 13 16.757 
East North Central 4,664 3,024,206 2,431,636 6 20,321 
West South Central 23,750 284,790 225,367 5 2'456 
Pacific 313 599,000 452,114 886 


* Annual Survey of Manufactures (1952). 
+ Census of Manufactures (1947), 
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A. 


vania and part of New Jersey, the East 
North Central by Michigan and part of 
Ohio, the West South Central by Texas, 
and the Pacific area by California. 

The geographic distribution of the plants 
in the sample does not compare as well with 
the distribution for the 
selected industries as might be desired. This 
imbalance results from the fact that it was 
necessary to eliminate from consideration 


corresponding 


some of the companies constituting the 
original sample. Furthermore, because the 
total number of plants in the sample is 
small and because of the wide variation in 
size of company, the distribution of em- 
ployees differs to some extent from that for 
the United States. It will be observed that 
the figures for total employees and_ for 
production workers varies slightly in Table 
1 as compared with Table 2. It might be 
expected that the total for production work- 
ers, for would be the same 
whether it was obtained by adding the 
figures for geographic areas or for the 
selected industry groups within those areas. 
The two sets of figures were obtained from 
the same source (Annual Survey of Manu- 
factures [1952]),'* but from different sec- 
tions, which accounts for this disparity. The 
same slight discrepancy exists in the totals 
for plants in the United States, although the 
figures in Table 2 are for 1947, while those 
in Table 1 are for 1952. The figures in 


example, 
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these tables refer only to population in the 
industry groups within the geographic areas 
under study. They are not to be confused 
with the total number of workers or estab- 
lishments within all industry groups in the 
entire country. As a matter of fact, there 
were, in 1952, in the whole United States, 
a total of 15,944,379 workers employed in 
267,000 separate establishments in the man- 
ufacturing Of this number, 
12,618,161 were production workers. 

Table 3 has been designed to show the 
distribution of the sampling units, both by 
industry group and by geographic location. 
Since not all industries are represented in 
=6geographic area, comparisons of 
dermatitis incidence between different areas 
can be made only in a general way from 
this sampling. 

Exposures.—From data obtained at the 
time of the visit to each plant, a description 
of the materials to which employees may 
have exposure was tabulated. Table 4 lists 
the number of plants having the indicated 
type of material exposures. It can give no 
indication, of the number of 
people involved or of the magnitude of the 
potential exposure, because in all cases there 
were opportunities for multiple contacts. 

It is obvious that all but one of the plants 
provided exposure to solvents, all but two 
to greases, and all but four to 
and to chemicals such as acids 


industries. 


however, 


cutting oils 
and alkalis. 


Tas_e 3.—Distribution by Industry Group and Geographic Area of Thirty-Six 
Companies Reporting to the Industrial Hygiene Foundation 


New 
England 


Total 
All Areas 
Industry Group 
No. of 
Com- 
panies 


No.of No. of 
Workers Com- 
panies 

103,586 7 
7,073 1,153 
67,694 39,033 


2,128 
1,678 


4,589 
7,296 


7,197 
5,931 


No. of 


Total 36 

Primary metal 
industries 

Fabricated metal 
products 

Machinery (except 
electrical) 

Electrical machinery 

Transportation 
equipment 

Instruments & related 
products 

Chemical & allied 
products 

Petroleum 


“Middle 
Atlantic 


No. of 
Workers Com- 
panies 


40,186 13 


Geographic Areas 


East 
N. Central 
No.of No. of 
Workers Com- 


8. Central 


No.of No. of 
Workers Com- 
panies 


No.of No. of 
Workers Com- 
panies panies 
4,664 5 23,750 5 
2,093 3 1,223 1 12,181 1 


1,413 1 
1,678 


Workers 


14,673 6 20,313 


3,188 1 
381 


* Not available. 
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Tas_e 4.—Number of Companies with the Specified 
Material Exposure: Thirty-Six Companies 
Reporting to Industrial Hygiene Foundation 


No. of 
Companies 
with Exposure 


Material 


Cutting oils 32 
Piasties....... 20 
Detergents- 28 
Other chemicals_____- 32 
Other miscellaneous materials_____- 19 


All plants had some possibility of contact 
with petroleum products. 

Medical Facilities —Since all grades of 
medical service exist in industry, a sample 
is representative only if it reflects these 
variations. At the time each plant was 
visited, a general impression of the medical 
facilities was gained, and a record was made 
of the case load in the dispensary, the type 
of medical records maintained, the amount of 
physician service, the number of 
nurses. It of interest that two-thirds 
of the plants participating in the study kept 
records which were rated as “excellent” or 
“good.” In the group with “fair” or “poor” 
records, all but one had fewer than 500 
employees. The number of nurses and the 
proportion of plants having full-time physi- 
cian service were noticeably higher in the 
larger companies, which also had the most 
“excellent” 


and 


is 


records. Table 5 summarizes 


these findings. 


Results of the Study 


Although in discussions with the medical 
department personnel of the various plants 


No. of Companies with Specified Quality 
of Medical Records 


Size of Company 


(Number of Employees) ixcel- 
Total lent Good 
All companies 36 16 8 
Less than 500 13 0 2 
500 -999 7 3 5 
1,000-1,999 4 3 0 
2,000-4,999 6 5 1 
5,000-9,999 3 3 0 
10,000 and over 3 3 0 


TABLE 5.—Distribution of Companies by Size, Quality of Medical Records, and Type 
of Plant Medical Service: Thirty-Six Companies Reporting to Industrial 
Hygiene Foundation 


it was made clear that all cases of dermatitis 
should be reported, both occupational and 
nonoccupational, in actual practice some 
companies apparently reported only those 
cases which they considered to be occupa- 
tionally induced. For example, three plants 


classified all of their cases as “‘occupa- 
tional,’” while, by contrast, there was one 
plant in which the number of “occupa- 
tional” cases was less than 5%. Because 
of such inconsistencies in the reporting, it 
was decided to present in the analysis only 
data relating to occupational dermatitis. 

Table 6 shows the per cent of employees 
affected by occupational dermatitis and by 
dermatitis due to oil, by sex. The rates de- 
termined by the six months’ experience have 
been calculated on an annual basis. For all 
employees, the rate for occupational derma- 
titis was 0.8 per hundred and the rate for 
dermatitis due or probably due to oil was 
0.3 per hundred. 

There were 436 cases of occupational 
dermatitis reported, of which 173, or 40%, 
were considered to be due or probably due 
to petroleum products. It is of interest in 
this connection to note that in the analysis 
of 32,512 dermatitis cases by Brinton and 
Schwartz,'' 19,346 occurred in industries 
comparable to those in the present investiga- 
tion. Of this latter group, 8090 were 
attributed to oils and greases, which repre- 
sents 42% and is similar in magnitude to 
the ratio found in the present study. 

Because of an unavoidable lag in report- 
ing, which operates particularly in the larger 
companies, it is possible that the number of 


Type of Physician 
Service 


Average 
vo. of 
Full Part On Nurses 
Fair Poor Time Time Call 
9 3 Ss ll 17 
8 3 0 0 13 0.36 
0 0 0 5 2 0.8 
1 0 0 3 1 1.5 
0 0 3 2 1 6.5 
0 0 =° 1 0 8.3 
0 0 3t 0 0 24.6 


* Each plant has 2 full-time physiciens. 
+ One plant has 8 full-time physicians, one has 4, and one has 2. 
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TABLE 6.— Per Cent of Employees Affected (Annual Basis) with Occupational 
Dermatitis, by Sex: Experience of 103,586 Workers in Thirty-Six Companies 
During the First Six Months 7, 1956 Reporting to the Industrial 
‘oundation 


Per Cent of Employees Affected 
(Annual Basis) No. of Reported Cases No. of 
—— Employees 


Employee Group 


Occupational Oil Occupational Oil 
Dermatitis Dermatitis Dermatitis Dermatitis 


All employees__ 


: Male. i 0.8 0.3 354 139 86,416 
Female 1.0 0.4 82 34 17,170 
Production employees. 1.2 0.5 424 171 70,852 
Male_- 0.4 349 139 63,331 


cases was somewhat under-reported in May  leum products. The rate of nine per 1000, 
and June. This would affect the estimates or 0.9%, is not significantly different from 
of the incidence of both occupational derma- that quoted by Schwartz as found in the 
titis and oil dermatitis somewhat, but it is study made by the U. S. Public Health 
believed that the difference would be in- Service in a group of similar size.7 When 
significant. On the basis of the present ex- the reported cases are related to the pro- 
perience it seems reasonable to say that, on duction workers only, who are in effect the 
the average, 9 out of every 1000 persons in exposed group, the incidence rises to 1.2% 
the manufacturing industries will be af- for occupational dermatitis and to 0.5% 
fected by occupational dermatitis during the dermatitis due to oils and greases. 


for 


course of a year, and of these cases, slightly An examination of the rates for males 


over 3 might be expected to be due to petro- and females reveals very slightly higher 


Taste 7.—Per Cent of Employees Affected (Annual Basis) with Occupational 
Dermatitis, by Industry Group and Size of Plant; Experience of 103,586 
Workers in_Thirty-Six Companies Reporting to the Industrial Hygiene 

Foundation During the First Six Months of 1956 


Per Cent of Employees Affected 


(Annual Basis) No. of Reported Cases 
Industry Group and No. of 
Size of Plant Occupational Oil Occupational Oil Employees 
Dermatitis Dermatitis Dermatitis Dermatitis 


All Industry 0.8 0.3 436 173 

: Plants of less than 1,000_- satan 0.5 0.0 19 0 

: Plants of 1,000 to 25,000__ 0.6 0.2 198 57 
Plants of 25,000 or more______- 7 


Primary Metal Industries___._._..._._-_- 0.1 5 
Plants of less than 1,000_______ wee 0.0 0.0 0 0 
Plants of 1,000 to 25,000__._____- 0 


Plants of less than 1,000______. . 0.1 0.0 2 
Plants of 1,000 to 25,000_...._._-_._._- 0.7 0.2 129 41 38.083 
Plants of 25,000 or more______- 1,7 


Machinery (except electrical) ____- — 1 
Plants of less than 1,000______- 0 830 
Plants of 1,000 to 25,000___ 0.1 


Plants of 1,000 to 25,000__ 


4 

Transportation Equipment___....-.--_--- 0.4 0.0 10 0 4,589 
Plants of less than 1,000___.__- 0.0 0.0 0 0 674 
Plants of 1,000 to 25,000__.........-.-. 0.5 0.0 10 0 3,915 
Instruments and Related Products... ---- 0.7 0.3 25 10 7,296 
Plants of less than 1,000_______ + 0.0 0.0 0 0 421 
J Plants of 1,000 to 25,000_.........._..- 0.7 0.3 25 10 6,875 
i Chemical & Allied Products....... 0.8 0.03 29 1 7,197 
- Plants of less than 1,000___ 3.3 0.0 17 0 1,016 
5 Plants of 1,000 to 25,000___.---...._._- 0.4 0.03 12 1 6,181 

Plants of less than 1,000 
Plants of 1,000 te 25,000... 0.2 0.0 7 0 5,931 
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rates for females when all employees are 


considered. However, among production 


workers, of whom women constituted only 


in view of the general experience in over- 
all sickness absenteeism, where the rates for 
females are usually twice the corresponding 
rates for males. 


Table 7 gives the per cent of employees 
affected by occupational dermatitis by in- 
dustry group and size of plant. The follow- 
ing relationships will be observed : 

1. The for occupational 
dermatitis in all industry groups was 0.8%. 
It ranged from 0.19% for the primary metal 
and machinery (except electrical) industries 


over-all rate 


to 1.1% for the electrical machinery group. 

2. For the metal products 
group, the rate was 1%, which corresponds 
to the figures quoted by Schwartz.*? The 
high proportion of all employees accounted 
for by this group influenced the over-all 
rate. 


fabricated 


3. The rate for the transportation equip- 
ment group was 0.4%, which corresponds 
closely to that found by Rogin and Jocz ® 
for the same industry. 

4. With regard to dermatitis due to petro- 


leum products, three of the industry groups, 


reported no cases. 


Geographic Area —— 


approximately 10%, the rates for females representing one-fourth of all individuals 
are roughly twice the corresponding rates in the study. In fact, among the cases of 
for males. This relationship is of interest occupational dermatitis reported by this 


namely, machinery (except electrical), higher than the rates for the other regions. 
transportation equipment, and petroleum This is accounted for by the fact that the 


Taste 8—Number of Cases of Occupational Dermatitis by Geographic Area and 
Month in Which Case First Reported to Dispensary; Experience of 103,586 
Employees in Thirty-six Companies Reporting to the Industrial 
Hygiene Foundation During the First Six Months of 1956 


Month in Which Case Reported 


ita —— Reported Cases Affected Employees 
Jan. Feb. Mar. Apr. May June July (Annual Basis) 
Occupational Dermatitis 
All areas 67 lil AS 66 54 47 436, 0.8 103,586 
New England 50 76 68 44 30 i Be 294 1.5 40,186 
Middle Atlantic 7 4 5 3 3 3 25 0.3 14,673 
E. North Central 1 2 1 1 1 1 7 0.3 4.664 
W. South Central 16 7 6 i) 8 3 49 0.4 23.750 
Pacific 13 7 12 ll 9 é 61 0.6 20,313 


5. Two-thirds of all the cases of derma- 
titis due to oils were reported by one plant 
which had than 


more 25,000 employees, 


large company, over half were considered 
to be due to oils and greases. 

6. It will be seen that, in general, plants 
having fewer than 1000 employees reported 
very few cases of occupational dermatitis. 
However, a rate of 3.30 was obtained for 
small plants the chemical and allied 
products industry. This was the highest 
rate in any size group in any industry 
category. 


in 


In order to examine the variation in the 
incidence of occupational dermatitis with 
changing seasons in different geographic 
regions, Table 8 was designed to show the 
number of cases of occupational dermatitis 
classified according to area and month in 
which the case first reported to the dis- 
pensary. It will be observed that, except 
for some decrease in frequency in the last 
two months covered, which may be due to 
reporting, there seems to be little seasonal 
variation in incidence during the first six 
months of the year. 

With regard to geographic areas, the rate 
recorded for New England 


was much 


large company previously mentioned was 


Per Cent of 


No. of Employees 


No. of 


Oil Dermatitis 
All areas 35 38 36 27 13 24 - 173 0.3 103,586 
New England 32 33 32 22 12 18 149 0.7 40,186 
Middle Atlantic 1 3 0 2 0 0 6 0.1 14,67 
E. North Central 0 0 9 0 0 0 ; 0 0.0 4,664 
W. South Central ‘a 1 1 0 0 3 0 A 0.04 23.750 
Pacific 2 1 3 3 1 3 13 0.1 20,313 
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located in this area. Comparisons. strictly 
on the basis of location or geographic dis- 
trict would require further investigation 
with a balanced population designed for this 


purpose. 


Incidence of Cutting Oil Dermatitis 

The literature with. reference to the in- 
cidence of dermatitis, specifically from cut- 
ting oils, is as variable as previously noted 
with regard to other phases of occupational 
dermatitis. References can be found re- 
porting such extremes as 0.5%, on the one 
hand, and 43%, on the other, as the inci- 
dence of dermatitis due to cutting oils. In 
the present study, all cases which fulfilled 
the criteria for oil dermatitis were examined 
with particular attention to the job, the 
material exposure, and the characteristics of 
the lesions in order to identify those due to 
cutting compounds. Of 173 cases of derma- 
titis presumably due to petroleum products, 
119, or 69%, were considered to be of this 
The “cutting oil 
dermatitis” in this study, therefore, was 
found to be 0.22% as related to the total 
number of workers. When only production 
the incidence of 
dermatitis resulting from contact with cut- 
ting compounds is 0.32. 


nature. incidence of 


workers are considered, 


Data from Other Sources 


Because it had been suggested that one 
potential source of information might be 
state health departments, it was decided that 
those states in which the sampling units 
were located should be explored for this 
purpose. Accordingly, contact was made 


TABLE 9.—Number of Cases of Occupational 
Dermatitis Reported to Department of 
Health, State A During 
January-May, 1956 


No. of Cases Reported 


Month Case Reported Occupational . 


Dermatitis 


Oil 
Dermatitis 


January 
February 


with the bureau of occupational health or a 
corresponding agency in the health depart- 
ments of a number of states. Several were 
unable to supply any information whatever. 
One state supplied records for the month 
of May, 1956, in which 39 cases of derma- 
titis came to their attention out of a total of 
Data 
were much more 
complete, and, although not in any way 
comparable to the figures developed in this 
study, they are presented here for their 
reference value. 


152 cases of occupational disease. 


received from others 


The records of three such 
states were chosen as representative. 
Table 9 shows the number of cases of 
occupational dermatitis reporting to one 
state department of health during the five 
months, January to May, 1956, and_ the 
number which were attributed to oil. It 
will be noted that during the five months’ 
period, 131 cases, or 48%, of the total of 
275, were so classified. With due regard 
for the absence of a valid basis for com- 
parison, these figures may be set against 
the findings of the present study, in which 
39% are considered as probably due to oil. 
Table 10 records the number of cases of 
occupational dermatitis reported to another 
department of health during the first six 
months of 1956. The data are here broken 
down into those cases in which the persons 
handled oils and greases (though this does 
not necessarily mean that the dermatitis was 
due to these agents), and those in which 
the workers were in contact with cutting 
oils. While this classification has been re- 


Taste 10.—Number of Cases of Occupational 
Dermatitis Reported to the Department of 
Health, State B During January-June, 
1956 


No. of Cases Reported of 
Occupational Dermatitis 


Month Case 


Materials Handled 
Reported 


Oils and. 
Greases 


Cutting 
Oils 


January 10 
February........... 


Total 


268 


Vol. 17, April, 1958 


4 
4 
32 
: 48 12 17 14 8 
Maret 60 35 5 5 5 
56 30 19 12 8 
eC 52 22 June.-......-.-.------ 2 2 2 


DERMATITIS IN INDUSTRY 


tained, the column “cutting oils” 
included in the larger category of 


greases.” 


is actually 
“oils and 
With this classification, a total 
of 58 cases, or 78% of all the occupational 
dermatitis 
greases. » 

It will be seen from Tables 9 and 10 that, 
with few exceptions, there is little seasonal 
variation during the months covered, which 
agrees generally with the findings of the 
present survey. 


reported, handled oils and 


Table 11 presents the cases of occupa- 
tional dermatitis lasting one day or longer 
reported in one state during the year 1955, 
and listed according to agency. This table 
is of interest in itself, for it is based on a 


TABLE 11.—Reported Cases of Occupational 
Dermatitis Lasting One Day or Longer, 

by Agency of Disease, Reported to 

Department of Health, State C, 1955 


No. of 
Reported Cases 
of Dermatitis 


Agency of Disease 


Total—All agents_ 
Petroleum 
Cutting oils. 


Solvents__- : 

Metals and their 
Gases. 25 
Agric’ ultural chemicals__ : 191 
Dusts 363 
Other chemical agents____ 1,674 
Physical 

Food products 879 
Infectious agents_____ 6 
Insect and animal bites and stings... 7 
Miscellaneous 1,832 


large number 
to a large 


of cases classified according 
variety of specific causes. From 
the standpoint of our study, it is of further 
interest because it points out the need for 
like populations in making comparisons. It 
must be remembered that the present study 
covered a group of selected manufacturing 
industries, whereas the data reported for 
this state represented all industry groups 
and were not limited exclusively to manu- 
facturing. This is particularly noticeable in 
the figures which include a total of 3,682 
cases of occupational dermatitis due to 
plants, and 879 due to food products, ex- 
posures which are not important in manu- 
facturing. When exposures are 
eliminated, petroleum products 


these 
represent 


Braun—S itgreaves 


TABLE 12.—Incidence and Incidence Rates per 1,000 
of Occupational Medical Conditions and of 
Occupational Medical Conditions Due to 
Dermatological Agents: Experience of 
About 350,000 Employees for the 
Year 1955 


All Occupational Medical 
Conditions 
Calendar Quarters 
First Second Third Fourth Total 


Incidences 655 616 724 442 2,437 
Rates per 1,000 7.77 7.21 8.35 5.15 7.12 


Those Due to Dermatological Agents | 


Incidences 70 168 239 135 
Rates per 1,000 2.02 1.97 2.76 1.57 2.08 


somewhat less than 8% of the remaining 


dermatitis cases. With the exception of 
this one state, the state records are incom- 
plete and, or course, in no case do they 
provide any incidence figures. 

In the search for all possible sources of 
data, contact was made with a number of 
organizations other than the state health 
Table 


12 summarizes the experience of one such 


departments previously mentioned. 
organization for the year 1955, and is given 
These data 


suggest a seasonal variation with peak inci- 


here for its reference value. 


dence during the third calendar quarter, an 
observation which agrees with usual ex- 
perience. 

Table 13 lists the incidence and rate ac- 
cording to causative agents for this same 
large group. The rate for dermatitis caused 
by oils and greases is 0.23 which compares 
with the figure of 0.3 found in this study. 
Total incidence in the group tabulated here, 
however, is about two and one-half times 
that shown by the present study. 


TABLE 13.—Incidence and Incidence Rates per 1,000 
of Various Dermatological Agents—Ex perience 
of « About 350,000 E th for the Year 1955 


Causative Agent Incidence Rate 
Preservative coatings. 29 0.09 
7 0.20 
179 0.52 


9,813 
396 
116 
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Comment 

The approach used in the study here re- 
ported makes it necessary to depend heavily 
upon the cooperation of medical and nursing 
personnel in the plants constituting the 
sample. Fortunately, there is every reason 
to believe that the data supplied by all units 
retained in the ultimate sample were ac- 
curate and reliable with respect to the cases. 
In some instances, it was apparently not 
possible for the reporting unit to arrive at 
a firm diagnosis or to classify the case 
unequivocally as occupational or nonoccupa- 
tional. In the absence of such data, classifi- 
cation of these cases was made entirely on 
the basis of the diagnostic 
A few variables of potential in- 


established 
criteria. 
terest could not be examined because neces- 
sary information None of 
these affects the main problem of incidence 


was lacking. 


rates, however, being only of related interest 
and including such factors as race and com- 
plexion, hobbies, and the use of protective 
measures. As mentioned previously, there 
was evidence of a slight decline in reporting 
during the later months of the survey, but 
it is probable that this does not significantly 
affect the incidence rate as calculated. Al- 
though other sources of information were 
investigated and comparative data were ob- 
tained from several, it is believed that the 
original decision to use only case records 
from industries for analysis was amply 
justified. It became immediately apparent, 
for example, that records from various 
states were not similar and could not be 
compared statistically, 

An extremely important aspect of the 
study concerns the classification of in- 
dividual cases with respect to their occupa- 
tional or nonoccupational status and in those 
cases of occupational etiology, the likely 
causative agent. In making this classifica- 
the diagnostic criteria established 
earlier were rigidly adhered to, and, al- 
though a great deal of weight was attached 
to the diagnosis and category assigned by 
the reporting unit, where such were pro- 
vided, the final decision was dependent upon 


tion, 
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The actual method was that 
of placing each case in one of four cate- 


these criteria. 


gories representing decreasing degrees of 
probability associated with the occupational 
status of the case and the exposure re- 
sponsible for the dermatitis. All those cases 
which were without question due to petro- 
leum products were placed in the first 
category, and those which probably had this 
the 
category. The third category included those 


same cause were placed in second 
cases which were considered, according to 
the criteria, to be more likely due to some- 
thing other than a petroleum product. The 
final category was reserved for those cases 
clearly and definitely caused by any agent 
other than oils or greases. All cases in the 
first two categories were tabulated as “oil 
dermatitis.” For this reason, obviously, 
the number of such cases is the maximum 
which could emerge from this compilation. 
The same procedure was followed in de- 
termining the cases to be designated as oc- 
cupational and those attributed to cutting 
It should be stressed that this 
procedure insures that numbers of cases 


compounds. 


in the occupational, oil dermatitis, and cut- 
ting oil dermatitis categories are by no 
means minimized. 

The possible effect of a large proportion 
of the workers in a single industry requires 
Two-thirds of — the 
covered by the study were in the fabricated 


comment. workers 


metal products industry and one-fourth 
were employed by a single plant in this 
category. Since this plant was one which 
contributed a large number of the “oil 
dermatitis” cases, the effect would naturally 
be to increase rather than decrease the rates 
obtained. 

Although the sample is necessarily small, 
it is statistically representative for the 
reason that it was obtained through a com- 
bination of purposive and random sampling, 
and necessary replacements were made by 
the same method. Accordingly, the results 
of this study should hold generally for 
any large segment of the manufacturing in- 


dustries in these categories. Even with 
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respect to the proportion of the small plants, 
in which this sample is lower than the 
distribution in the country, it is probable 
that the few cases to be expected from addi- 
tional small plants affect the 
figures significantly. 


would not 


It would appear, therefore, that the re- 
sults of the study are statistically adequate 
upon which to base a number of important 
conclusions : 

In the first place, the over-all rate of 
0.8% for all and of 1.2 for 
production workers would appear to  sub- 
stantiate the figure of 1% previously re- 
ported as the annual 
occupational dermatitis. 


workers 


incidence rate of 

There would appear to be an increasing 
reported incidence with increased size of 
plant; however, closer analysis shows this 
to be more apparent than real, since in the 
larger plants, the superior medical facilities 
make possible more thorough diagnosis and 
more nearly accurate reporting. The ques- 
tion of whether small plants actually have 
less dermatitis because of closer supervision 
of employees or whether the lower rates 
reported by them is simply a matter of 
failure to diagnose and record cases, has 
not been settled. 

The rate of incidence in the 
metal products industry category was 
higher in this study than that for any other 
industry group but, as mentioned above, 
the excess is accounted for by the segment 
including the plant with 25,000 or more 
employees. In other size categories this in- 
dustrial group was, in fact, lower than some 
others. This is of importance because it is 
in the fabricated metal products category 
that exposure to 
among the highest. 


fabricated 


cutting compounds is 

According to the results of this study, 
women have higher incidence rates than 
men. Because of the proportionately smaller 
number of women employed in these trades, 
this differential is probably unimportant to 
the over-all rates. Circumstances over which 
the study had no control made it impossible 
to correlate incidence rates with race and 


Braun—Sitgreaves 


complexion, both of which are known to be 
important factors. 

Geographic comparisons were limited to 
the fabricated metal products group because 
it was the only group in which there was 
a plant in the largest size category and also 
because of its importance in the exposures 
to petroleum products. Although such com- 
parisons should be made between matched 
samples with all other variables controlled, 
this sample provided very similar industries 
with comparable hazards in three widely 
separated geographic Almost 
identical rates were obtained for two, lo- 
cated in California and Texas, while one in 
Connecticut had a rate nearly two and one- 
half times as large. While no conclusion is 
justified on the basis of these figures, they 
at least that 


regions. 


suggest dermatitis rates are 
not higher in the warm sunny climates. 

No significant seasonal variation is ap- 
parent during the first half of the year in 
the figures resulting from this study. 

The results indicate that slightly less than 
half of the occupational dermatitis cases 
reported were caused by petroleum prod- 
ucts, the incidence being 0.3% for all em- 
all 


0.5% for production workers. 


ployees in industrial categories, and 


The incidence of dermatitis due to cutting 


oils in this study was 0.22% for all 
workers, and 0.32% for production 
workers. Cutting oil dermatitis accounted 


for approximately 699% of all dermatitis due 
to petroleum products. 

With 16,000,000 
ployees in the manufacturing industries, it 
might be expected on the basis of these 
figures that 128,000 occupational dermatitis 
cases would occur in the course of a year 
throughout the country and that of these, 
about 60,000, slightly less than half, would 
be due to contact with petroleum products. 
Cutting compounds could be expected to 
account for 41,000 cases. 

4400 Fifth Ave. (13). 
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This study was begun (1952) as a search 
for a test for pretoxic signs of exposure 
to cobalt as a part of a general program in 
the field of preventive industrial toxicology. 
A few years before (1949), Fairhall, 
Keenan, and Brinton! had reported an en- 
vironmental survey of the cemented-tungsten 
carbide industry. It later became evident 
that industrial exposure to cobalt, possibly 
in combination with certain metal carbides 
and small amounts of silica, was capable of 
producing a serious pneumoconiosis that was 
insidious in onset; three cases of pulmonary 
disease presumably originating from cobalt 
exposure were subsequently reported by 
Miller, Davis, Goldman, and Wyatt.* 

Experimental animal inhalation studies 
were conducted in attempts to simulate the 
disease in man; concurrently, a search was 
made in these animals for a suitable indi- 
cator of early metabolic changes caused by 
cobalt before overt lung damage occurred. 
Among other tests tried, changes were ob- 
served in the serum-protein fractions, spe- 
cifically in the a-globulins, before histologic 
alteration was manifest in the lung. While 

Accepted for publication Aug. 8, 1957. 

Occupational Health Program, Bureau of State 
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Early Metabolic Changes Following Cobalt Exposure 


Elevations in Serum Alpha Globulins and Serum Neuraminic Acid 


HERBERT E. STOKINGER, Ph.D., and WILLIAM D. WAGNER, M.S., Cincinnati 


TABLE 1.—Experimental Procedures 


the work was in progress a report by Volta 
and Marinoni * on serum-protein changes in 
rabbits injected with cobalt came to our 
attention. 

Subsequently a report appeared by Uzman 
and Rosen* showing that an acidic poly- 
saccharide, neuraminic acid, occurred in the 
serum chiefly associated with the a-globulin 
fractions. Because the tests for neuraminic 
acid could be made quantitatively with com- 
parative ease on a drop of serum, whereas 
the determination of protein fractions pre- 
sented greater difficulties, the changes in 
amounts of acid were 
also investigated in animals, the dog and the 
rabbit, exposed to cobalt both by inhalation 
and by injection. 


serum neuraminic 


Experimental Studies 


The rabbits used in the different experiments 
were male albinos whose initial weight was between 
2 and 2.5 kg. They were offered a diet of purina 
Rabbit Chow Checkers ad libitum except during 
the period of exposure in the inhalation chamber, 
which was six hours daily, five days each week. 

The dogs were a mongrel, short-haired breed 
weighing between 8 and 10 kg. 
once daily 


They were fed 
a ration of moistened Borden’s Dog 
Meal and powdered skim milk. 


The types of studies performed are shown in 


Table 1. The chambers used for the inhalation 


72 of Cobalt Animal Species 
xposure Dosage Duration Analytic Determination an 
Inhalation 1.5 mg/m * 6 Hr. daily and intermittent ea. Serum a-globulins Rabbit, 12 
Cobalt fume 3d wk.; 24 wk. Controls, 6 
Inhalation 5 mg-Co/m.* 6 Hr. daily alternating 3 weeks; Serum neuraminic acid Rabbit, 6 
Cobalt metal 30 weeks Controls, 6 
Carbide blend Jog , 12 
Controls, 5 
Injection 
CoC]1:6H:O 5 mg/kg. Alternate days weekly, alternate Serum neuraminic acid; Dogs, 2 
wk.; 20 wk. Dogs Electrophoretic pattern of serum Controls, | 
12 wk. Rabbits proteins Rabbit, 5 


Controls, 2 
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experiments have been previously described. Ex- 
posure concentrations of cobalt were quantitatively 
determined hourly by nitroso-R salt. Injections of 
cobalt chloride (CoCle6H:0) were made sub- 
cutaneously in dogs, intraperitoneally in rabbits. 
Saline solutions of the cobalt salt were injected at 
a dosage of 5 mg. of the salt per kilogram of 
body weight on a schedule of three times weekly 
on alternate days with a rest period on alternate 
weeks. Saline injections were made similarly in 
the control animals. The determination of serum- 
protein changes were made by salt-fractionation 
of the rabbit sera in the first study; later, determi- 
nations of serum-protein fractions were made by 
paper electrophoresis in the Durrum cell, and the 
amounts of each fraction were estimated by scan- 
ning with a Spinco Analytrol. Serum neuraminic 
acid was determined by the method of Bohm et 
al.,” using their graph for estimation of the amount 
of sugar from the color developed. The color de- 
veloped by the orcinol reagent and the animal sera 
in amyl alcohol showed a maximal absorbance at 
570 mu, which corresponded to that of the color 
developed from pure neuraminic acid isolated from 
human sera.° The sera were stored in the frozen 


state when not used directly after bleeding; 


studies showed SNA values obtained seven months 
the 
with those obtained on fresh sera. 


after storage in frozen state were identical 


Serum Proteins—The initial observation 
that ultimately resulted in the determination 


of in cobalt- 
exposed animals was the marked elevation 


neuraminic acid changes 


TABLE 2.—Average Change in Serum Proteins * 
of Rabbits Following Inhalation of Cobalt 
Metal Fume, 1.5 Mg/M3 


Inter- 


Unexposed 
mittent 


Continual Controls 
Start of Exposure 


Total protein 
Albumin 
a-Globulin 
A/G ratio 


12th Week of Exposure 


Total protein 
Albumin 
a-Globulin 
A/G ratio 


22nd Week of Expesure 
Total protein 

Albumin 

a-Globulin 

A/G ratio 


24th Week of Exposure 


Total protein 
Albumin 
a-Globulin 
A/G ratio 


* Values expressed in grams per 100 ce. 
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in serum-protein fractions obtained by salt 
precipitation of . cobalt-fume-exposed rab- 
bits. Table 2 shows changes in the average 
values of six rabbits exposed daily and six 
exposed each 3d week, for 24 weeks, to 
cobalt metal fume, compared with their 
preexposure values and those of six unex- 
posed controls. Values prior to the 12th 
week are omitted from the table for lack of 
significant difference 
although the determinations were 
made weekly. After the 12th week of ex- 
posure, however, a significant rise occurred 
in total protein that slightly more 
marked in the continually exposed rabbits 
than in the intermittently exposed; these 
changes persisted as long as the study pro- 
gressed (24 weeks). Concurrently with the 
increase in total protein, the e-globulin frac- 


from preexposure 


value, 


Was 


tions increased in the intermittently exposed 
group by the 12th week, and this increase 
became definite by the 22d week in the con- 
The A/G 


tinually exposed group. ratio 


showed pronounced decrease, approaching a 


value of unity; the albumin fraction showed 
somewhat less decrease. 

No changes occurred in other constituents 
of the blood that were measured, namely, the 
red blood cell count, hemoglobin, and hema- 
of did not 
differ significantly from those of either the 


tocrit; values these variables 
controls or those of the preexposure values. 
Subsequent examination of the lungs for 
histologic changes revealed nothing defini- 
tive at the end of six months other than a 
possible slight thickening of the alveolar 
septa of the lungs, which was seen also in 
some controls. 

Serum Neuraminic Acid (SNA ).—Sub- 
sequent to the finding of the serum protein 
changes, a report by Uzman and Rosen * 
showed that a recently recognized acidic, 
nitrogen-containing disaccharide, neuraminic 
acid, was almost entirely associated with the 
a-globulins of the serum, the B-globulin con- 
taining less than 20% of that of the a; and 
a» fraction. 

Cobalt Metal-Carbide Blend.—When the 
test for serum neuraminic acid was applied 
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5.9 6.0 6.2 
4.2 4.5 44 
0.5 0.6 04 
2.5 3.0 2.5 
74 6.9 6.3 
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0.5 1.5 04 
1.6 1.8 2.7 
6.0 
44 
0.7 
2.8 
7.3 6.9 6.1 
3.8 4.0 4.4 
1.4 1.5 0.6 
1 13 2.6 
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TABLE 3.—Changes in Serum Neuraminic Acid in 
Dogs Following Inhalation of Metal Carbide 
Blend * Containing Cobalt (5 Mg/M.*) 


we. Neuraminie Acid/M1. Serum 


Pos*exposure 


Dog No. Preexposure 
Week After Start of Inhalation 
5 12 20 26 30 
2 440 550¢ 550¢ 550¢ + 
3 430 465 420 430 430 
5 390 440 450 410 430 
6 460 480 490 480 490 


465 


380 440 


* A blend of the carbides of tungsten 46%, titanium 28%, and 
tantalum 8%, with 6% cobalt metal. 

t Sick, anemic animal. 

Normal mean SNA value, 438; o, 30. 


to dogs and rabbits exposed to cobalt metal- 
carbide blend, the results shown in Tables 
3 and 4 were obtained. 


Values in boldface 
type are greater than 1 standard deviation 
from the normal mean. Certain changes in 


SNA common to both dogs and rabbits are 


noted following cobalt exposure. 1. There 


Was an increase in SNA. 


2. The increase 


was not immediate, requiring several weeks 
or months at the 5 mg/m.* level of cobalt 
used. 3. 


The response was not uniform; 
some animals responded not at all, despite 


exposure of 30 weeks; an occasional animal 
responded at the 5th or 6th week, but the 
majority of those responding showed ele- 
vated SNA at the 12th week. One dog did 
not respond until the 26th week. 4. The 


Taste 5.—Changes in Serum Neuraminic Acid in 
Dogs Injected with Cobalt Chloride 
(5 Mg/Kg.) 


Neuraminic Acid/MI. Serum 


Dog Preexposure Postinjection 
No. - - 
Week FPefore Injection Week After Start 6 Weeks 
of Injection AfterEnd 
of In- 
jection 
s -4 —2 1 4 6 
1 410 40 430 410 40 470 430 
3 430 420 450 510 540 540 500 
Control 
2 410 410 420 410 360 420 400 


Normal mean SNA value, 438; ¢, 30. 
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METABOLIC CHANGES AFTER COBALT EXPOSURE 


TABLE 4.—Changes in Serum Neuraminic Acid in 
Rabbits Following Inhalation of Metal 
Carbide Blend * Containing 

Cobalt (5 Mg/M.*) 


uw’. Neuraminic Acid/M1. Serum 


Rabbit Preexposure Posiexposure 
0. 


"Week After Start of Inhalation 
6 12 20 26 


‘ 400 380 420 390 
5 430 420 440 390 390 
10 350 380 i 430 


380 
440 


* A blend of the carbides of tungsten 46%, titanium 28%, and 
tantalum 8% with 6% cobalt metal. 
Normal mean SNA value 387; o, 27. 


elevations of SNA were not large, up to 
52% increase above the mean for rabbits 
and up to 32% for dogs. 5. The response 
did not always persist; in some animals the 
response terminated within 6 weeks or less, 
in others it persisted for as long as 26 to 
30 weeks. 

Hair Cystine Values—A spot check of 
possible effect of inhaled cobalt on hair 
cystine was made at the 18th week for dogs 
and rabbits by a method previously de- 
scribed by us.’* White or light hair of dogs 
taken between the shoulders was used for 
the specimens. Comparison of cystine values 
in six dogs exposed by inhalation to cobalt 
blend and of four control dogs before expo- 
sure and at the 18th week gave a P value 
less than 0.01, indicating significant differ- 
ence in hair cystine values as a result of 


TABLE 6.—Changes in Serum Neuraminic Acid 
in Rabbits Injected with Cobalt Chloride, 
5 Mag/Kg. 


ug. Neuraminic Acid/M1. Serum 


Preexposure 
Week Before 
Injection 


Tostinjection 
Week After Start of 
Injection 


Rabbit No. 


4 2 1 3 5 7 
2 390 410 380 390 360 380 
3 350 350 350 3x0 360 350 
4 360 390 360 450 420 350 
5 400 420 450 620 480 360 
7 440 380 440 420 470 . 

Controls 

1 380 420 340 390 380 380 
6 380 380 360 360 350 - 


Normal mean SNA value, 387; o, 27. 


1 6 
480 480 480460 = = 420 
10 450 550 580 540 540 17 380 380 380 350 380 
11 480 440 440 540 480 Control 
12 420 490 450 470 480 480 1 350 380 
4 400 420 440 430 480 450 3 400 400 : 
15 420 370 400 360 400 7 400 420 
17 430 440 465 420 420 430 11 350 380 
Control 15 420 380 
4 480 400 400 400 400 18 420 430 
13 480 440 480 480 490 7 
16 480 510 490 450 450 - - 
18 460 |__| 450 460 470 470 
= 
— 
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exposure. The average cystine per cent in 
the exposed dogs, before and after exposure, 
was 13.63% and 14.17%, respectively; in 
the control dogs, 13.28% and 14.86%, re- 
spectively. Similar determinations made on 
nine exposed and six control rabbits showed 
no significant differences in hair cystine 
values as a result of exposure. 

Injection of Cobalt Chloride.—Because 
the SNA responses resulting from inhaled 
cobalt-blend were irregular and slow to de- 
velop, dogs and rabbits were given a pure 
cobalt salt by injection to see whether a 
change in dosage and route would alter the 
patiern of response. The results obtained 
in dogs and rabbits are given in Tables 5 
and 6 respectively. It is seen that the pat- 
tern of SNA response to the injected cobalt, 
although similar to that from inhalation, is 
modified in two respects: (1) the time of 
appearance of SNA increase is lessened, 
appearing as early as the first week from 
the start of injection, and (2) the amount 
of increase in SNA is greater. In other 
respects the pattern of response was similar; 
not all animals responded and the response 
in most was terminated after six weeks. 

No significant changes occurred in the 
blood 
hematocrit of the animals injected with 


hemoglobin, red cell count, and 


CONTROL 
COBALT INJECTED 


' 
t 
4 


ace 


Electrophoretic pattern of serum of rabbit in- 
jected with CoCl.6H2O compared with control. 


cobalt during the time the changes occurred 
in SNA. 

Electrophoretic Patterns.—Electrophoretic 
patterns of the proteins of the sera of these 
animals, however, showed a close correlation 
with the changes in SNA. The Figure 
shows the electrophoretic patterns of cobalt- 
injected rabbit No. 5 on the fifth week after 
the start of injection (dotted line) compared 
with that of saline-injected control rabbit 
No. 6 bled at the same time (solid line). 
The increases in and B-globulins 
are graphically clear. Table 7 presents sim- 
ilar electrophoretic data on the sera of dogs 
and rabbits following the SNA responses to 


cobalt injections. The following observa- 


TaBL_eE 7.—Changes in Serum Protein Fractions of Cobalt-Injected Animals 


Determined by Paper 


Electrophoresis 


Animal No. Albumin 


Dog 
4th Injection Week 
3 
2 (Control) 


Rabbit 


5th Week From Start of Injection 


Remarks 


Rise in a rglobulin 
Rise in a rglobulin 


14.1 2. Sl. rise in a rglobulin 

13.2 Normal values 

15.8 Rise in a rglobulin 

20.1 Rise in a;, a2, & 8-globulin 
17.2 81. rise in a ;-globulin 


7th Week from Start of Injection 


5 Return to Normal Values 
5 (Preinj.) 
1 (Control) 
6 (Control) 
6 (Control) 


* Protein frectiors expressed as per cent of total protein de‘ermine 1. 
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: 
1 
Serum Protein Fractions * 
Globulin 
al a2 B o 
21.7 6.7 
28.5 4.2 
56.1 7.3 10.1 
64.0 6.6 8.3 
57.0 7.1 11.5 
48.2 15.0 11.0 
59.6 9.5 7.2 


tions may be made: 1. Increases in the glob- 
ulin fractions in all cases paralleled the 
increase in SNA, with the possible exception 
of rabbit No. 2, where no SNA increase 
was observed. 2. The a2-globulin fraction 
was responsible for the SNA rise in the 
dogs, whereas rises in other globulin frac- 
tions occurred as well in the rabbit. 3. At 
the time when return to normal electropho- 
retic patterns occurred (rabbit No. 5 


, sev- 
enth week) the SNA values were also 
normal. It is to be noted that the rises in 


the globulin fractions may in some instances 
be greater than those shown in Table 7, as 
the method of expression used in the table 
is that of the percentage of the total protein 
taken as 100%. The rise in globulin frac- 
tions, however, appeared to be larger than 
the corresponding rise in SNA. 


Comment 

The question of what constitutes a signifi- 
cant rise in serum neuraminic acid levels 
has obvious importance in evaluating the 
response of a test procedure. The mean 
SNA values of 52 duplicate determinations 
for normal dogs was 438/yg/ml.; for 39 
duplicate determinations on normal rabbits, 
387/ug/ml.; the respective standard devia- 
tions were 30 and 27. 
ported 


In two species re- 

greater than 1 
standard deviation have been considered due 
to cobalt. On the other hand, instead of 
considering SNA increases in 


here, increases 


individual 
animals lo above the general mean, it would 
be more reasonable in the present instance 
to use each animal as its own control and 
consider rises of significance to be those 
that are lo or more above its own normal 
value. Moreover, for the purposes of an 
indicator of response from cobalt, the over- 
all pattern of response is of greater impor- 
tance than the absolute value of any single 
increase. On the basis of present informa- 
tion, cobalt appears to be unique in provok- 
ing such a response pattern. 

It appears from the results obtained that 
one of the first, if not the first, metabolic 
change that occurs from the absorption of 
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cobalt in the animal is the increase in blood- 
serum proteins and their associated serum 


neuraminic acid. At the levels of cobalt 
exposure used here, the amount of cobalt 
absorbed into the blood was well below that 
known to cause polycythemia,’ by a factor 
of three- to fivefold or greater; dogs require 
approximately 20 mg. CoCls.6H2O/kg. as 
an oral dose for an erythropoietic response; 
significant increases require double this dos- 
age. No change in the formed elements of 
the blood were noted in either species of 
animal in any experiment. Still higher levels 
of cobalt cause injury to the alpha cells of 
the pancreas.* The test, moreover, would be 
expected to serve as a better indicator of 
response to cobalt in man, as it has similarly 
been reported * that the hemopoietic response 
of cobalt occurs in man on a dosage approxi- 
mately 14 that required for the dog. There- 
fore as a guide to excess cobalt exposure, 
the measure of change either in serum pro- 
tein or SNA should prove of value as the 
earliest of indicators, provided these indi- 
cators are used at the start of such expo- 
sures and follow the course of the response. 

The responses of serum protein and SNA 
to cobalt closely parallel the erythropoietic 
responses to cobalt in several respects. 1. 
The response was not immediate; in the 
present study responses occurred from 1 to 
26 weeks after administration. 2. The re- 
sponse was not general; some animals gave 
no evidence of responding despite continued 
administration of cobalt for 30 weeks. 3. 
The response appeared to be dosage depend- 
ent, results occurring most rapidly and to 
the greatest extent in those animals with 
the soluble injected form of cebalt. The 
amount of cobalt reaching critical tissues 
from inhaled cobalt metal at the concentra- 
tion used, 1.5-5 mg. Co/m.4, was of the 
order of a few tenths micrograms per gram 
of tissue (unpublished results). 4. Maximal 
values of SNA tended to remain constant 
for a considerable period and then to regress 
to normal in the face of continued cobalt 
exposure. This phenomenon has also been 
shown to occur commonly in the erythro- 
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10 


poietic response to cobalt in the dog, 
5. The amount of increase in 


ra 
and man.” 
SNA was similar to that of an erythro- 
poietic response; an erythrocyte increase of 
1,000,000, approximately 20%, and a 17% 
increase in hemoglobin have been reported 
by Berk et al.® 

As to the mechanism by which cobalt 
causes increased formation of serum protein 
and SNA, one is strongly tempted to invoke 
a close parallelism with the erythropoietic 
response and to assume the same mechanism 
that has been demonstrated for the latter. 
Both copper and iron? must be present for 
hemoglobinogenesis, however; this observa- 
tion has been made repeatedly by many au- 
fault in 
copper or iron metabolism or in both could 


thors and for many species. 


account for the failure to observe the cobalt 
effect uniformly in animals and also to 
On the 
other hand, iron and copper are not known 


account for the return to normal. 


to be required for the synthesis of SNA 
as it appears to be for hemoglobin. Accord- 
ingly, some other mechanism should be con- 
sidered. One such mechanism is sensitivity. 
Unpublished results in our laboratories have 
adduced some evidence on the involvement 
of this factor; an appreciable eosinophilia 
has followed cobalt reexposure by inhalation 
in dogs following a long quiescent period. 
Moreover, the increase in the a-globulin 
fractions themselves has been often asso- 
ciated with the sensitivity phenomenon '’; 
this mechanism thus could fit equally well 
the nonuniformity response, its delay in 
onset and cessation on continued stimulus. 
On the other hand, there was no uniform 
correlation between the eosinophil increase 
and the increase in SNA in the 12 dogs 
exposed to cobalt-blended material when 
followed over a period of 30 weeks. Ac- 
cordingly, no mechanism can be adduced at 
this time for the reported phenomena. Some 
correlation in SNA response and pulmonary 
involvement may be evident when the lungs 
of the cobalt-exposed dogs subsequently are 
examined histologically. 
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There is already some evidence that the 
cobalt responses reported here in animals 
may occur in man. In the report of three 
cases of pneumoconiosis from inhaled cobalt 
by Miller et al.,? all three cases showed a 
definite elevation of serum-protein level to 
7.7 to 9.1 gm.; the albumin: globulin ratio 
was approximately one in each case, the 
value approached by our rabbits exposed to 
cobalt metal fume. 

There are other conditions, however, in 
which it is known that e-globulins or SNA 
show increase—in pneumonia, pulmonary 


emboli,!® 


hyperthyroidism, pregnancy, 
chronic myelocytic leukemia, and carcinoma 
of the bronchi and certain malignant tumors 
of the central nervous system,!? to name a 
few. Although an e-globulin rise is the first 
change to occur in acute injury and infec- 
tion, the pattern of response in these condi- 
tions is altogether different; in the febrile 
concentrations of a-globulins in- 
creased to several times normal, increases 


stage, 
not attained from cobalt absorption. 


Summary 


A sensitive metabolic response to cobalt 
demonstrated five 
separate experiments and by two different 


exposure has been 
routes of administration in the dog and in 
the rabbit. The response is characterized by 
an elevation in the a-globulin fractions of 
the serum proteins. The response occurs at 
those required to 
produce an erythropoietic effect, for hemo- 
globinogenesis, for pancreas cell injury, or 


cobalt levels below 


for generalized toxicity. 

The response has been verified by three 
independent methods, (1) salt-fractionation 
of the serum proteins; (2) paper electro- 
phoresis, and (3) determination of neura- 
minic acid, an acidic, nitrogen-containing 
disaccharide associated chiefly with the 
serum a-globulins. 

Like the erythropoietic effect, the serum- 
protein response from cobalt has a charac- 
teristic pattern that resembles it: (a) the 
serum-protein response does not occur in 
all animals uniformly; some animals show 
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no response; (>) it is not of great magni- 
tude; serum neuraminic acid increases were 
no more than 52% in the rabbit receiving 
cobalt by injection, and 32% in the dog; (c) 
the response is delayed; by injection, serum 
neuraminic acid increases did not occur be- 
fore one week and more commonly occurred 
later; by inhalation of cobalt metal, not 
before the 5th week, and some responses 
occurred as late as the 26th week; (d) the 
the elevated 
serum protein and serum neuraminic acid 
may regress to normal with continued ex- 
posure. 


response is not persistent; 


Dr. Lester D. Scheel and Dr. Arthur S. Cohen 
performed the electrophoretic measurements of the 
serum proteins, and Vernon D. Perone the salt- 
fractionation procedures. 


1014 Broadway. 
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CARL ZENZ, M.D., Milwaukee, and FRANK MOUNTS, E.E., M.S., Murray Hill, N. J. 


Introduction 


The importance and necessity of accurate 
recording of the heart rate in physiologic 
and toxicologic investigations are well recog- 
nized. Observation of the heart rate may 
be of special importance in the estimation 
or determination of the energy requirements 
and the degree of cardiovascular stress of 
patients, in both industrial and clinical prac- 
tice. For a given normal person or group 
of persons, the heart rate increases in pro- 
portion to the increase in physiological 
stress, and the higher the level it attains, the 
more slowly it returns to the resting level. 
However, how high the heart rate goes and 
how fast these occur under a 
given standard work load and how rapidly 
they return to the resting level after the 
termination of work are very important. 
Changes in the working heart rate can indi- 
cate increases in metabolic activity as well 
as demonstrate the onset of fatigue in the 
subject; these are considered reliable indi- 


variations 


cators of the effects of adverse environ- 
mental conditions on workers. Precise 
counting and recording during muscular 
work is often difficult, as is revealed by 
numerous experiments in which the heart 
rate or pulse count is determined immedi- 
ately after exercise. In consideration of both 
the demand for accurate counting of the 
heart rate and the insufficiencies or disad- 
vantages in the operation of most cardio- 
tachometers employing highly amplified 
cardiac potentials, the design and construc- 
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Determination of the Heart Rate During Work 


tion of an improved device for heart-rate 
detection was undertaken. This new appa- 
ratus was developed during the course of 
certain observations of persons on a tread- 
mill, in order to obtain additional informa- 
tion in the evaluation of physical working 
capacities. 

Following oximetry technique developed 
by Matthes for use on the lobe of the ear, 
a practical apparatus was developed by 
Miller,’ in 1950, for use in the field of 
work physiology. The instrument developed 
by us was based partially on Miiller’s de- 
vice, with certain modifications and alterna- 
tive features, especially in the circuitry. 


Principle of Operation 

This device was constructed with the fol- 
lowing physiological phenomena in mind: 
With each systolic contraction of the left 
ventrical and subsequent forceful ejection 
of blood into the vascular system, there is 
a rapid increase in the blood pressure, which 
causes a temporary increase in the volume 
of the peripheral vascular bed. When a fine 
layer of body tissue (most suitably the lobe 
of an ear and other relatively thin areas, 
such as the webs between fingers or through 
the digits) is transilluminated by a light 
source, a sensitive photoelectric cell placed 
on the other side of the tissue layer will 
detect changes in pressure and volume as 
fluctuations in the amount of light that is 
being transmitted through these tissues. 

The transmissibility of the light varies 
in accordance with the arterial pulse wave, 
and, since the photocell responds practically 
instantaneously, the recording accurately re- 
flects the characteristics of the heart rate and 
pulse wave of the subject or laboratory ani- 
mal under study. By suitable amplification 
of these minute fluctuations, recording can 
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be accomplished in several ways: (1) visual 
demonstration by use of the cathode-ray 
oscilloscope, (2) recording by any available 
writing mechanism, (3) direct numerical 
count from an electromagnetic counter, or 


(4) audibly. 


Description of the Instrument 


The instrument described herein consists 
of the following components: (1) an ear- 
piece containing a photocell and a trans- 
illuminating light source, (2) an amplifier, 
and (3) an electromagnetic counter. 

The photoelectric cell earpiece initially 
used was the commercially available Waters- 
Conley selenium cell equipped with a built-in 
3 volt light source, which is used in many 
laboratories for the determination of arterial 
oxygen saturation. No major mechanical or 
electrical changes were necessary to make it 
suitable for operation with an amplifier, ex- 
cept that the connecting cable had to be 
replaced by a shielded cable, the socket pin 
connections remaining as originally made by 
the manufacturer. 


The chief disadvantage 


Fig. 1.—Illustration showing the earclip attached 
to a subject’s ear. Note the small alligator clip 
fastening the cable to the collar which minimizes 
pulling on the ear. 
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in using this photocell earpiece was the ex- 
cessive weight, due to bulky size and use of 
a flashlight bulb having a large lamp hous- 
ing. It was heavy and uncomfortable for 
the exercising subject and could be properly 
used only with a headband. 

Subsequently, a cadmium sulfide photocell 
of more compact size (4X % in.), possess- 
ing a higher degree of sensitivity, was used 
in the construction of a smaller earpiece 
(Fig. 1). 

Figures 2 and 3 will aid in identification 
of the individual parts of the earpiece. 
Plexiglas was chosen rather than metal as 
material for the housing of the photocell, 
transilluminating lamp, and socket, since this 
material is light in weight and easily work- 
able. It was necessary to paint the housing 
with opaque black to protect the photocell 
from responding to extraneous light. The 
light source used is a standard otoscope bulb, 
which is available commercially at medical 
supply houses. This earclip can easily be 
attached to the subject’s ear without any 


Fig. 2—Photomacrograph of the photocell ear- 
clip. 
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Fig. 3.—Details of the components of the earclip. 


supporting equipment, such as a headband, 
since it weighs only 8 gm. It is comfortable 
to wear and does not irritate or interfere 
with movements during work. The clip is 
spring-loaded, with sufficient tension to ad- 
just to the differences in thickness of sub- 
jects’ ears; yet it is not too constricting. 
The connecting cable is a fine, four-con- 
ductor, shielded cable equipped with a mul- 
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tipie connecting socket for attachment to the 
amplifier. 

Further refinement was obtained with use 
of a Clairex Crystal photocell,* Type CL-2. 
This is a cadmium sulfide photoconductive 
cell, of the same physical size and shape but 
possessing superior performance character- 


*Clairex Corp., New York, CL-2 and CL-3 
(1957). 
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istics. The improved features of interest are 
substantial freedom from noise and reliabil- 
ity and uniformity of operation. As a circuit 
element, this photocell acts as a_ resistor 
which varies in value with applied illumina- 
tion. In complete absence of light the cell 
resistance is very high, in the order of thou- 
sands of megohms. In very bright light it 
may be in the order of thousands of ohms. 
With a suitably designed amplifier, circuits 


incorporating a photoconductive cell operate 
on this variable-resistance principle. 

lor observation of wave forms with the 
cathode-ray oscilloscope, these cells present 
exceedingly accurate and detailed pictures, 
because their frequency responses are prac- 
tically instantaneous to the minute light 
fluctuations (Fig. 4). The following types 
of counters (1) Veeder-Root 
magnetic 


were used: 


panel mount reset counter, 


Fig. 4.—The arterial pulse wave photographed from a cathode-ray oscilloscopic screen. 


Zenz—Mounts 


» 
| 


ALL RESISTORS 1/2 W 
UNLESS SPECIFIED 
OTHERWISE 

ALL COND, ARE 200wvOC 
ALL TUBES SHIELDED 
RELAY-P8B LMS, 


10,000 ohm 
PEC 2-Clowex CL-2 


U.of Cincinnati 


Fig. 5.—Circuit diagram of the amplifier. 


1205110VAC, and (2) Production Instru- 
ment Company mercury panel mount reset 
counter, MDB-S4 1I5VAC. 

The circuit diagram of the amplifier is 
shown in Figure 5. The design is based on 
resistance-coupled amplifiers. Each stage is 
preceded by a low-pass filter network to 
attenuate 60 cycle stray pick-up from the 
long leads to the photocell, as well as to 
reduce amplifier hum. Care was exercised 
in placing the low-level stages at maximum 
distances from possible sources of radiating 
magnetic and electrostatic fields. A voltage 
regulator tube, Type 5651, was used to pro- 
vide a satisfactory ripple filtering circuit for 
the D. C. voltage applied to the Clairex 
photocell and low-level amplifiers. This 
voltage-regulating tube is fed through a 
dropping resistor from the regulated side 
of the power supply. This tube was selected 
for the stability of its voltage output and 
also for its low production of noise, as com- 
pared with other types of voltage regulator 
tubes. 
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In the low-level stage, zero bias operation 
was employed so as not to necessitate the 
use of cathode by-pass capacitors to provide 
adequate by-passing at the lowest frequen- 
cies of interest. 

Since negative feed-back is utilized in 
Stage V2-B to reduce distortion, the cathode 
by-pass capacitor is not required. The out- 
put signal visual display may be capacity or 
direct-coupled from either the plate or cath- 
ode of this stage; the plate output provides 
a higher gain. 

All tubes are of miniature type, and a 
10,000 ohm, single-pole double-throw relay 
with contacts rated for 110 volts was used 
in the plate circuit of V3 for operation of 
the electromagnetic reset counter. The 1000 
ohm '% watt resistor in series with a 0.5 
microfarad capacitor paralleled across the 
relay contacts prevents arcing between the 
contacts when opened. During rapid relay 
action, this serves to eliminate the possi- 
bility of “false counts” on the electromag- 
netic counter caused by aberrant amplifier 
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between the thumb and _ forefinger, 


Fig. 6.—A photoelectric peripheral pulse wave tracing made by transilluminating the web 


as recorded by a Sanborn Viso-Cardiette ECG writing 


mechanism. (This is a mirror image of the pulse wave.) Compare the details of this repro- 


duction with those of Figure 4. 


performance from signals produced by 
contact arcing. 

The amplifier was built into a 2* 79 in. 
aluminum chassis housed in a metal case 
10X78 in, in size. As mentioned earlier, 
the amplifier circuit originally was designed 
to operate with the Waters-Conley photocell 
earpiece; because of higher sensitivity, the 
Clairex photocell requires considerably less 
gain, and, by inserting a single-pole double- 
throw switch into the circuit at point X, one 
stage of amplification can be eliminated. 

In combination with either of the two 
photocell earpieces described, with their ap- 
propriate multiple sockets, this 
amplifier provides four different types of 
registration of the heart rate: (1) excellent 
visual demonstration of the arterial pulse 
wave on an oscilloscopic screen (Vig. 4); 
(2) recording of the impulses of the heart 
rate, reproducible by several methods, using 
commercially available equipment. (Fig. 6 
illustrates a peripheral wave tracing made by 
transilluminating the web between the left 
thumb and forefinger, as recorded by a San- 
born ECG stylus.) (3) direct numerical 
count from the electromagnetic counter; (4) 
audible detection from the relay click or by 
a small speaker, if desired. 


connector 
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Application 

The reliability and accuracy of the cardio- 
tachometer, with the earpiece described, were 
demonstrated by its use with several normal 
adult subjects in sitting and standing pos- 
tures. This was accomplished by oscillo- 
scopic observation of the heart rate, the 
recording on the electromagnetic counter, 
simultaneous palpation of the radial artery 
pulse, and auscultation of the heart sounds 
through the chest wall with a stethoscope. 
Further proof of accuracy was derived from 
the interpretation of the record provided by 
a Sanborn writing mechanism, as illustrated 
by Figure 6. (The earpiece used to make 
this tracing employed the Clairex CL-2 
cell.) Adjustment of the amplifier gain 
control facilitates continuous recording 
which are 
extra impulses produced by vascular pres- 
sure changes. [requently they are attribu- 
table to loose fitting of the earpiece or a 
weak battery supplying lamp current. 

The methods as described above 
were applied in order to verify and test the 
accuracy of observations made on subjects 
under of work. The subjects 
walked on a treadmill at various grades of 


without errors of “false beats,” 


same 


conditions 
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elevation up to 20% in combination with 
speeds up to 6 miles per hour over varying 
periods of time. During the grade walking 
on the treadmill, ‘‘false beats,” as demon- 
strated by registration on the electromagnetic 
counter, occurred rarely. For example, no 
“false beats” were recorded during the ma- 
jority of test runs, and a subject walking 
for 12 minutes at 3 miles per hour on a 
10% grade rarely showed as many as three 
or four additional “false beats’ during the 
test period at heart rates of 130 to 140 per 
minute. Depending on the duration of the 
test and intensity of the work load, at the 
cessation of work and the selected recovery 
period a subject may have recorded 2000 
beats, but rarely more than a dozen “false 
beats,” during one trial run. the 
practical point of view, this represents a 
very small error, which might be considered 
negligible. The frequencies of heart rates, 
determined by the techniques described, 
ranged from 50 per minute at rest to levels 
of 200 per minute during severe muscular 
work on the treadmill. Our observations of 
the sweep of the arterial wave forms on the 
oscilloscope screen revealed exact measure- 
ments at a wide range of frequencies which 
were simultaneously being recorded with the 
electromagnetic counter. Of much signifi- 
cance, the onset and maintenance of the 
“steady state” at any level of stress were 
readily discerned and are described else- 
where.” 

The ordinary movements of the head and 
jaw do not affect the accurate registration 
of the heart rate. A deep, strenuous cough 
may result in a “false beat.” Vigorous 
jumping up and down, comparable to the 
movements required in the usual “step-test”’ 
may give “false beats.” These fluctuations 
are attributed to pressure changes within 
the larger arteries caused by sudden accel- 
eration of the blood column as a result of 
gravitational force, comparable in intensity 
to as much as 3G. This phenomenon is dis- 
cussed in detail by Redfearn.* Such “false 
beats’” may be seen and recognized by their 
irregular pattern on both oscilloscopic screen 
and paper tracing and can easily be ruled 


286 


A. M. A. ARCHIVES OF INDUSTRIAL HEALTH 


out. It has been mentioned previously that 
application is not confined to the ear alone, 
but recording of the peripheral arterial pulse 
wave may be through all thin portions of the 
body, including the finger tips or toes. An 
example of such a tracing has been shown 
in Figure 6. 

Another useful application of the earclip 
amplifier is that of detecting and automati- 
cally counting the heart rates of laboratory 
animals. For practical reasons, the routine 
determination of heart rates in animal ex- 
perimentation is generally omitted. Since 
animal heart and pulse rates generally are 
very rapid and of low intensity, recording 
is difficult and there is no alternative but to 
anesthetize the animal, cannulate an artery, 
and transfer the heart rate mechanically to 
a kymograph. This application may be ad- 
vantageous in pharmacological control work, 
one example being the assays of digitats 
administered intravenously to pigeons. By 
means of this device, the exact time of ces- 
sation of the pigeon’s cardiac activity can 
be demonstrated precisely. Accordingly, the 
Clairex photocell earpiece was tested in this 
Laboratory on various animals, providing 
excellent results in accurate recording of the 
heart rates of dogs, cats, rabbits, guinea 
pigs, and rats. Similar observations have 
also been made on a chicken, by trans- 
illuminating an area of the wing, a wattle, or 
the comb. Since the photoelectric device is 
small, of light weight, and comfortable, it 
was well tolerated by the animals, reducing 
to the minimum their fright, and yielding 
clearcut determinations of their heart rates. 

Medical Section, Allis-Chalmers Manufacturing 
Company, Box 512 (1). 
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In previous studies,)* it had been shown 
that the fibrogenic power of different silica 
modifications at constant size increased in 
the order vitreous silica <quartz <cristo- 
balite <tridymite. It had also been found 
that leached quartz with low silica solubility 
was as fibrogenic as untreated quartz with 
high solubility, and that quartz etched with 
hydrofluoric acid (with low solubility) was 
considerably more active, the activity after 
electrodialysis of the etched sample being 
reduced to that of the original quartz. Most 
of these observations were based on histo- 
logical assessment of the maturity of the 
silicotic lesions (Grades 1 to 5 of the Belt- 
King classification) and only in the latest 
study with varying amounts of tridymite* 
were collagen estimations used to measure 
the amount of fibrosis produced. In the 
present study, vitreous silica, quartz, and 
tridymite were injected, both untreated and 
after etching with sodium hydroxide, into 
the lungs of rats. Further samples of the 
same stock of quartz and tridymite were 
etched with hydrofluoric acid and these were 
tested after washing with distilled water, 
and also after prolonged electrodialysis. 
Apart from assessment of the maturity of 
the lesions histologically, total collagen in 
the lungs was determined in animals killed 
at 20-day intervals up to a total of 220 days 
after injection. As previous experiments 
had shown many deaths when 50 mg. of 
tridymite or quartz etched with HF of 
Stokes diameter 0.5y-24 was injected, the 
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Fibrosis and Collagen in Rats’ Lungs Produced by 
Etched and Unetched Free Silica Dusts 
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dosages were uniformly reduced to 25 mg. 
per rat in the present work. This proved 
adequate to produce maximum fibrosis (of 
Grade 5) in four months or less in all the 
animals. 


Materials 


All samples used in this work were fractions of 
Stokes diameter 0.54 to 24, prepared from Mada- 
gascar quartz of high purity, obtained from The 
Thermal Syndicate. Tridymite was made by 
heating the quartz with sodium sulfate in covered 
mullite crucibles for 100 days at ca. 1350 C. After 
removing a sintered crust, the bulk of the material 
was tridymite, according to x-ray diffraction and 
optical data. Chemical analysis showed 99.7% 
SiOz. Vitreous silica was also obtained from The 
Thermal Syndicate. It contained 2% of quartz, 
and 99% SiOz. 

Fractions of Stokes diameter 0.5y-2¢ of the 
three silica modifications were prepared by grinding 
the samples in an agate mortar and repeatedly 
sedimenting and centrifuging. 

Etching with NaOH and HF was carried out 
in such a way that about 50% by mass of the 
samples was removed. This had little effect on the 
mean size as the reduction in size of the larger 
particles was balanced by a total disappearance of 
the smallest particles in any given sample. 

Etching with sodium hydroxide was carried 
out at steam bath temperature with 10% NaOH 


TABLE 1.—Properties of Samples Used 


Mean Solu- 
Lab. Diameter Total Igni- bility 
No. Description Volume Silica tion Mg. SiO; 
Surface, % Loss /100 Ml. 
dvs % 
X3291 Vitreous silica 1.45 98.3 0.4 13.0 
X4375 ~=Vitreous silica 
(NaOH *) 1.40 ND 
X3867 Quartz 1.45 99.6 0.1 13.5 
X3891 Quartz (NaOH *) 1.40 1.2 
X3892 Quartz (HF *) 1.25 1.0 
X4397 (HF,EID*) 1.40 13 
X2612 Tridymite 1.30 99.3 0.5 12.6 
X4374 Tridymite (NaOH) 1.80 9.0 
X3951 =Tridymite (HF) 1.50 3.0 
X4398 Tridymite (HF, 
21. D) 1.35 4.0 


* NaOH = etched with 10% NaOH; HF = etched with 106% 
HF; El. D = electrodialyzed; ND = not determined. 
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at a ratio of solid to liquid of 1:100. It took 
approximately 10 minutes. For hydrofluoric acid 
etching, the calculated amount of 10% HF required 
to-convert half the sample into SiF, was added to 
the sample in a platinum dish, and the mixture 
was heated on a steam bath. The etched samples 
were washed six times with distilled water, using 
the centrifuge. 

The size distribution of all the samples obtained 
was measured by projection counting of electron 
micrographs, Ignition loss, total silica, silica solu- 
bility at pH 7 (after 48 hours) were determined, 
and the mineral composition was checked by x-ray 
diffraction and optical examination (Table 1). 


Experiments 

Injections—Ten groups of 26 male rats of the 
M. R. C. Black and White strain were injected 
with 1 each of the 10 samples, in doses of 25 mg. 
of dust per animal. The technique of intratracheal 
injection via os was the same as used previously.® 

Duration of Experiments—There were a few 
deaths, mainly in the group of animals injected with 
HF-etched quartz. Table 2 shows the number of 
animals that did not die accidentally but were 
killed in duplicates at 20-day intervals. The full 
record of the experiments is given in Table 6 as an 
appendix. 

Histopathological Technique.—Routine post- 
mortem examinations were carried out on animals 
which died and were killed. The lungs were fixed 
in formol saline and blocks selected along their 
long axes at the level of the hilum. Sections were 
cut at 54. and were stained with hematoxylin and 
eosin, and by silver impregnation. Sections were 
also microincinerated and acid-washed to study the 
distribution of dust. Gram’s stain was used if 
there was any suspicion of infection. Details are 
given in our previous paper.® 

Chemical Analysis of Collagen—The remainder 
of the formalin-fixed lungs of each animal was 
combined with the remainder of the dewaxed 
(benzene) blocks and trimmings, dried at 105 C 
and powdered. Only small amounts of lung tissue, 
those included in the sections, were thus lost to 
analysis. Collagen was estimated in a dried sample 
of the tissue by autoclaving, which solubilizes the 
collagen into gelatin, a protein which is not pre- 
cipitated by trichloroacetic acid. After precipitating 
the other proteins, the gelatin in the trichloroacetic 
acid filtrate was hydrolyzed with HCl, and its 
characteristic amino acid, hydroxyproline, deter- 
mined colorimetrically. The method is described 
by Stacy and King." 


Pathological Findings 
Gross Appearances of the Lungs.—Fibro- 
sis appeared to develop more slowly, and in 
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Treatment 
Sample 


NaOH- 
Etched 


Ordinary 


Etched- 
(Unetched) 


Etched El. 
Vitreous silica 23 

uartz 25 23 20 24 
Tridymite y 25 23 23 


* El. D. = electrodialyzed. 


smaller amount, in the vitreous silica groups 
than in those injected with the different 
preparations of quartz and tridymite. In 
these, confluent fibrosis appeared much 
earlier, was greater in amount, and the le- 
sions progressed more rapidly. The tracheo- 
bronchial lymph nodes increased greatly in 
size in all groups. 

In the quartz rats killed at 20 days there 
were a few small, grayish-white, irregular 
dust foci about 1-2 mm. in diameter; in the 
other three quartz groups ( NaOH-etched, 
HF-etched, and HF-etched electrodialyzed ) 
there were similar grayish-white lesions, but 
(3-4 
In all the four quartz groups the 
lesions steadily increased in size, became 


they were larger mm.) and more 


fibrotic. 


more and more firm in consistency, and 
patches of confluent fibrosis were well 
marked by 120 days in the quartz rats, and 
by 80 days in the three groups of rats 
treated with etched quartz. There was little 
change in the macroscopic appearances of 
the lungs from then until 220 days, except 
that more and more of the lung parenchyma 
was involved in the fibrotic process. 

The tracheobronchial lymph nodes of all 
the quartz-treated animals increased in size 
and became more and more firm in consist- 
ency. At all periods, the nodes in the un- 
treated quartz group were less enlarged than 
in the other three quartz groups. 

The tridymites appeared to produce gross 
pathological changes very similar to those 

TABLE 3.—Rate of Development of Fibrosis 


Grade 5 Reached First After Days 
Ordinary 
(Unetched) 


Treatment 
Description 


NaOH- HF-Etehe 
Etched 


HF-Etched 
Etched El. D.* 


Vitreous silica 120 140 
Quartz 120 80 80 x0 
Tridymite 40 40 40 40 


* El. D. = electrodialyzed. 
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Rat lungs 20 days after 25 mg. of various free silica dusts. Silver impregnation; reduced 
about 40% from mag. X 115. 

Fig. 1.—Vitreous silica: small dust foci composed of reticulin and some collagen fibers; 
Grade 2 fibrosis, minimum. 

Fig. 2.—Quartz, NaOH-etched: compact nodules composed mainly of thick collagen fibers ; 
Grade 3 fibrosis. 

Fig. 3.—Quartz, HF-etched: nodules composed mainly of compact collagen fibers; Grade 
+ fibrosis. 

Fig. 4—Quartz, HF-etched and electrodialyzed: irregular shaped nodules composed of a 
loose network of collagen fibers; Grade 3, fibrosis, minimum. 


Plate II 


Rat lung, 20 days after 25 mg. of different preparations of tridymite. Silver impregnation ; 
reduced about 40% from mag. X 115. 

Fig. 5.—Tridymite (untreated) : nodules composed mainly of thick collagen fibers; Grade 
3 fibrosis. 

Fig. 6.—Tridymite, NaOQH-etched: compact lesion composed wholly of collagen fibers; 
Grade 4 fibrosis. 

Fig. 7.—Tridymite, HF-etched:* compact network composed mainly of collagen fibers. 
Grade 3 fibrosis, maximum. 

Fig. 8.—Tridymite, HF-etched and electrodialyzed: thick collagen fibers forming a com- 
pact lesion; Grade 3 fibrosis maximum. 


TaBLE 4.—Average Wet Weights (Milligrams) 
of Lymph Glands Per Rat 


Days 


Material 

0-80 100-160 180-220 
No dust 60 60 85 
Vitreous silica 250 510 620 
Vitreous silica (NaOH *) 250 580 680 
Quartz unetched 310 580 530 
Quartz (NaOH *) 510 830 820 
Quartz (HF *) 410 610 910 
Quartz (HF, El. D.*) 480 640 910 
Tridymite unetched 450 770 940 
Tridymite (NaOH *) 330 600 760 
Tridymite (HF *) 460 680 1000 
Tridymite (HF, El. D.*) 330 530 820 


* NaOH = etched with 10% NaOH; HF = etched with 10% 
HF; El. D. = electrodialyzed. 

seen in the quartz groups of rats. But by 
20 days, in all the tridymite groups, the 
grayish-white foci of dust collection were 
fibrotic and 3-4 diameter. The 
lesions progressed extremely rapidly, and 
by 40 days there were very large areas of 
confluent fibrosis. From then until 220 days, 
more and more of the lung tissue became 
involved in the confluent fibrotic process, 
and toward the latter stages of the experi- 
ments there was hardly any normal lung 
tissue left. The general impression was that 


mm. in 


the different tridymites were causing a more 
rapid production of fibrosis than the dif- 
ferent samples of quartz, with the possible 
exception of the Hf-treated quartz. The 
tracheobronchial lymph nodes increased in 
size and became very firm and hard. On the 
whole, at all periods, nodes in the tridymite 
series were larger than those in the different 
quartz series. The untreated tridymite gave, 
on an average, node weights as high as 
HF-etched tridymite. NaOH etching and 
electrodialysis after HF etching gave lower 
node weights. Their weights are set out 
fully in Table 6, and their contrasting rates 
of development in the different groups are 
given in Table 4. 

Microscopic Appearances——The pulmo- 
nary lesions produced by the different dusts 
varied both in rate of formation and in 
severity. The vitreous silica, both treated 
and untreated with NaOH, produced much 
fewer and less rapidly progressive lesions 
than did the different preparations of quartz 
and tridymite. The maximum degree of 
fibrosis (Grade 5) was obtained in 120 days 
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with vitreous silica and in 140 days with 
NaOH -treated silica. The two 
forms of crystalline silica, quartz, and tridy- 
mite, and their different preparations, pro- 
duced the usual classical lung pathology of 
experimental silicosis. The treated samples 
of quartz (with NaOH, HF, and HF-elec- 
trodialyzed ) were more pathogenic than the 
parent quartz, but in all four groups the 
fibrosis progressed steadily, Grade 5 being 
reached by 120 days with the untreated 
quartz and by 80 days with the three treated 
samples. Tridymite produced the severest 
and most rapid fibrosis of the lungs. Within 
a very short period of time these dusts 
proved to be extremely pathogenic, and, 
probably because of the speed of production 
of the fibrosis (Grade 5 in 40 days), the 
fibrotic process was diffuse rather than nod- 
ular in character. 


vitreous 


The rates at which maxi- 
mum fibrosis was produced in the lungs by 
the different silica are shown in 
Table 3. Illustrative photomicrographs of 
the lesions are shown in Figures 1 to 8. 


dusts 


Subpleural collections of the dust, a mild 
degree of pulmonary emphysema, and patchy 
thickening of the pleura in relation to the 
underlying subpleural lesions, were seen in 
the lungs of all the animals in all groups. 
Hyperplasia of the peribronchial lymphoid 
tissue was a prominent feature in nearly all 
the 


the sections examined, especially in 


TaBLe 5.—Collagen Production and Silica 
Solubilities 


Rate of 


Days to Mean Silica 
Collagen Reach Node Solubility 
Rats Injected Produced Grade 5 Weights (Mg. SiO; 
with (Mg. per Fibrosis (Mg.) per 100 M1.) 
100 days) 
Control 5 70 
Vitreous silica 19 120 440 13 
Vitreous silica Not 
(NaOH *) 29 140 510 determined 
Quartz (HF, 
El. D *) 31 80 650 13 
Tridymite (HF, 

El. D *) 43 40 530 4.0 
Quartz 54 120 470 13.5 
Tridymite 

(NaOH *) 75 40 550 9.0 
Tridymite 4 40 700 12.6 
Tridymite 

(HF *) gs 40 610 3.0 
Quartz 

(NaOH *) 116 SU 720 10 
Quartz (HF * 144 80 620 1.0 


* NaOH = etched with 10% NaOH; HF = etched with 10% 
HF; El. D = electrodialyzed. 
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Days 
of 
Survival 


Histological Changes in Grades of Fibrosis 


20 


wv 


Collagen (Av. for 2 or More Rats) in Mg. per Pair o 


20 


100 
120 
140 
160 
180 
200 
220 


Lymph Gland (Av 


20 
40 
su 
100 
120 
140 
160 
180 
200 
220 


A, 


TABLE 6.—Pathologica! Changes Produced in the Lungs by Etched and Unetched 


Untreated —— 


Control 
Rats 


(2)KO 
(2)KO 
(2KO 
(2)KO 
(2)KO 
(2)KO 


14(5) 
18(5) 
17(5) 
16(6) 
21(6) 
21(5) 
28(5) 
22(5) 
21(5) 
24(5) 


24(5) 


Un- 
etched 


(2) K1 * 


(2)K3 


(2) K3+ 


(2)K3 
(2)K4 
(2)K5 
(2)K5 


(2) K5 
(2) K5 
(3) K5 


(4) K5 


16(5) 
31(6) 
60(7) 
49(7) 
95(8) 
90(8) 
111(10) 
96(9) 
129(10) 
129(10) 

113(8) 


168 


with 
NaOH 


(1) D3 


()K3 
(2)K4 


(2) K4— 


(2)K5 
2)K5 
(2) K4 
(2) K5 
(1) D5 


(2)K5 
(2)K5 


(1) D5 
(3) K5 
(3) K5 


21(4) 

36(5) 
103(8) 
153(12) 
117(15) 
10310) 
129(11) 
359(21) 
126(12) 
212(15) 
307(11) 


285 
344 
569 
S61 
693 
512 
872 
1298 
578 
831 
1057 


;, Wet Weights in Mg.) 


Free Silica Dusts 


with 
HF 


(3) D3+ 
(1) K3 
(2)K4 


(2)K4 


(2) K5 
(1) D5 
(2)K5 


(2) K5 
(2)K5 
(2)K5 
(3) K5 


(2)D5 


39(6) 

53(6 

91012 
177(17) 
171(13) 
380(21) 
261018) 
154(12) 
213014 
197(12) 
471(26) 


403 
466 
366 
402 
569 
376 
673 
909 
778 
1044 


& Electro- 
dialyzed 


Unetched 


(2)K3 
(2)K5 
(2) K5— 
(2) K5 
(2)K5 


2)K5 


(3)K5 
(4) K5 


Tridymite 
Etched 


with 
HF 


Etched 
with 
NaOH 
(2)K4 (2)K3 
(2)K5 (2)K5 
(2)K5 (2)K5 


2)K5 
2)K5 


(2)K5 
(2)K5 
D5 
(2) K5 
(2)K5 


(2)K5 
2)K5 


()D5 
(2) K5 
D5 
(1) K5 
(3) K5 (3) K5 
(1)D5 
(4)K5 


(3) K5 


f Lungs and in % of Dried Lung 


27(6) 
53(8) 
54(7) 
9411) 
99(10) 
74(10) 
71(8) 
111013) 
68(7) 
93(9) 
120010) 


21(4) 
40(4) 
S1(8) 
120010 
75(7) 
150(8) 
107(8) 
139(10) 
147(10) 
152(11) 
264(14 


382 
441 
486 
512 
71s 
851 
779 
74s 
758 
817 
1235 


15(5) 
3$2(5) 
64(8) 
92(10) 
76(10) 
56(7) 
150(12) 
140011) 
104(9) 
198(15 
153(14 


2414) 

42(5) 
100(12) 

S5(8) 
152(13) 
111(13) 
225(14) 
179(16) 
200(14) 
205(15) 
211(13) 


159 
337 
361 
473 
50S 
719 
546 
620 
659 
S03 
820 


377 
527 
470 
471 
544 
S32 


661 
675 


1406, 


HF-Etched 
& Electro- 
dialyzed 


(2)K3+ 


D5 
(2)K5 
(1) D5- 
(2)K5 
(2)K5 
(2)K5 
(2) K5 
(2)K5 
(2) K5 
(2)K5 


(2)K5 
()K5 


39(8) 
79(11) 
92(12) 
92(11) 
114(14) 
sO(11) 
95(10) 
166(9) 
100(10) 
102(10) 
178(16) 


713 
817 
915 


Unetched 


(2) K2— 
(2)K3 
(2) K3+ 
(2) K3 
(2)K4 
(2)K5 
()D5 
(2)K5 
(2)K5 
(2) K5 
(2) K5 


(3)K5 


19(6 
27(6) 
36(7) 
34(6) 
5AY) 
6010) 
42(8) 
74(12) 
54(7) 
H4(8) 
5O(8) 


543 
457 


950 
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Vitreous Silica 


Etched 
with 
NaOH 


(2)K2 
(2)K2 
(2)K2 
(2)K3 
(2) K3 
(2) K3+ 
(2)K5 
(2)K5 
(2)K5 
(2)K5 


(3) K5 


24(7) 
27(7) 
27(6) 
37(9) 
33(7) 
63(12) 
5O(8) 
65(9) 
54(7) 
S1(11) 


1074 


925 


* The numbers in parentheses = numbers killed, K, or dead, D, and the following numbers = grade of fibrosis (1 to 5, see text), 
e. g. (2)K1 = 2 killed animals with Grade 1 fibrosis in the lungs. Maximum within the grade of fibrosis = +, minimum = 


quartz and tridymite groups. In all groups, the dust collections were seen to be concen- 
but particularly in the vitreous silica and 
NaQOH-treated vitreous silica animals, dust 
cells, lying singly or in small clumps, were 
seen in some of the alveoli, in the interstitial 
tissues and lymphoid follicles. In the lungs 
ot 


trated in the dust lesions and were also 


present elsewhere in the lung parenchyma. 


Later on, the dust was principally concen- 
trated in the fibrotic nodules. 

Collagen  Analyses.—Collagen analyses 
were carried out by the technique described 
by Stacy.® Duplicate or triplicate analyses 
were made on material mainly from two, but 
sometimes from one, of the lungs. Detailed 


all animals, the acid-washed microin- 
cinerated sections revealed the presence of 
much dust within the dust foci and fibrotic 
lesions. In the early part of the experiment, 


292 Vol. 17, April, 1958 


Quartz 
_ 
| Etched Etched HF-Etched 
= || (1) D3 
(2)K3 
= (2)K4 
100 (yD 
2) K5- 
120 (2)K5 
j 140 (2)K5 (2) K5 
160 (2)K5 (2)K5 
180) || (2) K5 (2) K5 
200 (2)KO | 3)K5 
220 Q)Ko HZ | 3)K5 | 
| 
| 
62 = 341 242 119 _ 
72 183 468 329 126 232 
48 298 403 350 311 223 
74 583 704 394 431 289 
66 550 631 475 519 326 
Al 530 649 661 606 406 
4 613 617 — 486 759 
67 636 650 | 485 sil 
67 469 860 499 
98 536 1033 = 462 482 
89 593 902 = = —_ 
a 


results of analyses are given in Table 6. 
The increases in collagen with time were 
plotted and regression lines were calculated. 
Straight lines represented the data reason- 
ably well, although they did not always pass 
through the origin of the coordinate system. 
The slopes of these lines (milligrams of 
collagen per 100 days) give a measure of 
fibrogenic activity. They are shown in as- 
cending order in Table 5, together with other 
relevant data. The order found by previous 
work was repeated. Tridymite produced 
more collagen than quartz, and quartz more 
than vitreous silica. The effect of etching 
was very pronounced for quartz and small 
for tridymite and vitreous silica. Electro- 
dialysis removed the extra fibrogenic activity 
due to etching with HF. 

According to a statistical analysis of the 
data, vitreous silica produced significantly 
less collagen than quartz or tridymite, but 
the difference between the two latter was 
not significant at the 10% level, nor was 
the difference between quartz untreated or 
treated with HF significant. Nevertheless, 
the data are very suggestive of such differ- 
ences, and the value of the collagen 
estimation is chiefly evident for the later 
quantitative stage of the experiment when 
the qualitative histological assessment uni- 
formly gave Grade 5. 


Comment 


The data summarized in Table 5 show 
a considerable range in fibrogenic activity 
or collagen production from the different 
samples. 
order 


This 


1. The activity increases inthe 
vitreous silica <quartz <tridymite. 
suggests an effect of crystal structure. 

2. Etching with HF or NaOH increases 
the activity of quartz considerably but has 
little or no effect on that of tridymite or 
vitreous silica. This correlates with x-ray 
diffraction work on quartz and_ tridymite 
powders of small size before and after 
etching. These studies had shown that un- 
etched fine quartz appeared to have a dis- 
turbed outer layer, which may account for 
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10% or more of its volume, whereas in 
unetched tridymite no such layer was found.* 


3. Prolonged electrodialysis of HF-etched 
quartz and tridymite reduced the activity of 
these samples considerably. This is at pres- 
ent unexplained. An etched crystal surface 
may have active sites that are removed by 
electrodialysis, but so far no method of 
physical or chemical analysis has been found 
to distinguish such samples. The effect has 
been observed in previous experiments.” 

Silica solubility was high for all un- 
etched samples, and, with one exception, low 
for all etched samples, including the electro- 
dialyzed ones. The failure to reduce the 
fibrogenicity of quartz, when its solubility 
has been reduced from 13 to 1 mg. per 100 
ml., makes it improbable that its fibrogenic 
property was due to a slow dissolution of 
the quartz particles. Such a slow dissolu- 
tion was, of course, part of the solubility 
theory of silicosis, but this theory no longer 
fits all the facts. 

In other intratracheal injection experi- 
ments,’ it has been shown that after an 
initial loss of material via the bronchi, half 
or more of the injected dust lodges in the 
lung permanently unless it is removed to the 
lymph glands. It seems likely that it is 
this remaining dust which causes the fibrosis. 
(Since silicosis is such a slow chronic proe- 
ess, it can hardly be due to influences left 
behind in the lung by particles which have 
gone.) Perhaps the fibrosis-producing ca- 
pacity of the free silicas, almost unique in 
this respect among mineral dusts, is attrib- 
utable to special properties (existing at the 
surface of the particles) conferred by the 
arrangement of the silicon and oxygen atoms 
in space, and the differences in their patho- 
genicity to differences of arrangement. Such 
ideas have been explored by Jager,® and it 
has been shown by Scheel et al.,!° Ishinishi 
and Miyazaki and Antweiler that plasma 
proteins adsorbed on silica dust acquire 
antigenic properties. But it seems strange 
that the unique property of producing such 
an intense biological response should be con- 
fined, or nearly confined, to four such dif- 
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ferent modifications of the same chemical 
substance, silicon dioxide, and that it should 
be absent from silicon carbide (Carborun- 
dum) and, as far as we know, from all the 
silicates, including some, like felspar, which 
have a crystal lattice similar to quartz. 


Summary 

Intratracheal injection experiments on rats 
were made with vitreous silica, quartz, and 
tridymite, before and after etching with 
NaOH, and with quartz and tridymite etched 
with HF before and after electrodialysis. 

The 10 samples, which all had similar size 
distributions with a mean diameter of about 
1.5, were injected in amounts of 25 mg. 
per rat, and their effects were followed up to 
220 days after injection by histological as- 
sessment of degree of fibrosis and chemical 
determination of collagen in the lungs, and 
by weighing the lymph glands. 

"The samples showed a considerable range 
of fibrogenic activity: from 40 to 140 days 
were needed to reach Grade 5 fibrosis, and 
collagen production ranged from 19 to 150 
mg. per 100 days, while controls without 
dust showed 5 mg. collagen per 100 days. 

The weight increases in the lymph glands 
varied for the different samples, but the 
variations were not as large as with the 
rates of collagen production. 

In conformity with previous work, vit- 
reous silica was found to be less fibrogenic 
than quartz, and quartz less than tridymite. 
Etching by HF or NaOH increased the 
activity of quartz, but had little effect on 
that of tridymite or vitreous silica. Electro- 
dialysis reduced the activity of the samples 
etched with HF. 

As all unetched samples had high, and all 
etched samples (with one exception) low 
silica solubilities, there was no parallelism 
between fibrogenic activity and silica solu- 
bility. Alternative views on fibrogenic ac- 
tivity are briefly reviewed. 

The Medical Research Council and the National 
Coal Board made grants to cover part of the ex- 
penses of this investigation. Mr. B. Maguire helped 
with the statistical analyses and Mr. B. S. C. 


Hollands gave technical assistance. 
Ducane Rd. (W. 12). 
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Most of the lead contained in blood is 
bound by the red blood cells, some part of it 
by proteins, and a small part is present 
probably in ionized form. Following the 
therapeutic use of the calcium salt of 
edathamil (ethylenediaminetetraacetic acid ) 
a complex compound with lead is formed 
which is easily eliminated by way of the 
kidneys. The effect of edathamil calcium- 
disodium on these processes is not yet clear. 
In this paper an attempt is made to throw 
light on the problem. 


Experimental Studies 


Rate of Reaction of Edathamil Calcium- 
Disodium (Ca Naz EDTA) with Ions of 
Heavy Metals.—We tried first to determine 
whether the reaction of edathamil calcitum- 
disodium with ions of heavy metals occurs 
instantaneously, or whether the time factor 
plays any significant role. The ions under 
study were the following: Pb*+*+, Cut**, 
Fe++. It is known that the reaction of 
certain metal salts with edathamil and metal 
ions is comparatively slow. 

A polarographic curve was plotted of a 
solution of 5X10-* M Pb** (or 
Cut+, Fet++) ions in 0.1 M sodium ace- 
tate. An aqueous solution of edathamil was 
then added in fivefold amount, and, after 
mixing, the polarographic curve was plotted. 
Apart from that, an attempt was made 
while working with Pb*+* ions to note the 
dependence of the limiting current on time 
by arranging the polarographic apparatus 
so that the potential remained at —800 mv. 
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Effect of Edathamil Calcium-Disodium on the Lead 
Content of Red Blood Cells and Blood Proteins 
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A number of these experiments took place 
in the presence of 0.02% gelatin. 

Experiments have shown that in all the 
cases the reaction is sufficiently fast to 
exclude the possibility of making a kinetic 
record while using the described technique. 

I. Effect of Edathamil Calcium-Disodium 
on Pb*+* Ions Bound to Erythrocytes: In 
the following we endeavored to determine 
the course of the reaction of edathamil cal- 
cium-disodium on the Pb*+* ions which were 
bound to human erythrocytes. 


An attempt to make a direct polarographic 
record of this reaction failed, since the wave 
of the lead complex was strongly dependent 
on the adsorption of erythrocytic constit- 
uents which exhibited surface activity on 
the mercury drop. 

For this reason we carried out our ex- 
periments as follows: 

Blood was withdrawn from the subjects 
and mixed with a considerable amount of 
physiologic solution, and, after centrifuga- 
tion, the red blood cells were separated. On 
rinsing with physiologic solution, a solution 
of Pb*+* in various concentrations was 
added, and the suspension was left at room 
temperature for at least three hours in order 
to bind the Pb*+* ions. On microscopic ex- 
amination, no changes in the shape of the 
blood cells were found. After three rinses 
with physiologic solution, the solution of 
edathamil calcium-disodium in various con- 
centrations was added and mixed. With 
higher concentrations, changes became ap- 
parent in the red blood cells, in the nature 
of anisopoikilocytosis. At various time in- 
tervals, blood cells were separated by cen- 
trifuging, and the clear supernatant poured 
off. Between periods of centrifugation, 
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Fig. 1—Curve 1, red blood cells with bound 
lead, 250ug. Pb in 100 ml. blood cells in physiologic 
solution. Curve 2, red blood cells with bound lead, 
810ug. Pb in 100 ml. blood cells plus 0.04 mg. 
edathamil calcium-disodium per milliliter blood 
cells. Curve 3, blood cells with bound lead 
250ug¢/100 ml. (circle) and 830ug¢/100 ml. (square) 
plus 0.161 mg. edathamil calcium-disodium per m‘l- 
liter. Curve 4, blood cells with bound lead 810/100 
ml. with addition of edathamil calcium-disodium 
0.574mg/1 ml. Percentage of the original value of 
lead in red blood cells is plotted on y axis; time in 
minutes is plotted on x axis. 


blood cells were mixed with edathamil cal- 


cium-disodium. The amount of lead in 


erythrocytes was determined prior to adding 
edathamil calcium-disodium, and subsequent- 
ly, at various time intervals, using a method 
devised by Teisinger, according to Skramov- 


1 modification. 


sky’s and Srbova’s 

The edathamil calcium-disodium contained 
5 molecules H2O. 

Blood cells with the bound Pb*+* in phys- 
iologic solution. In a control experiment 
using leaded blood cells, a second addition 
of physiologic solution was made after 
rinsing, and samples were let stand for about 
three hours. As seen from Curve 1 (Fig. 
1), the content of lead in the erythrocytes 
did not change during the whole period. 
This indicated that the Pb*++ ions were not 
released spontaneously, or, if they were, 
presumably only in such insignificant 
amounts that it was impossible to demon- 
strate this reaction even by a very sensitive 


method. 
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Blood-cell-binding Pb*+* ions in physio- 
logic solution with added edathamil caletum- 
disodium. 1. An amount of lead representing 
a concentration of 250ug. in 100 ml. of 
blood cells was added to blood in_ vitro. 
In a second series, the amount of lead added 
represented a concentration of 830g. Pb** 
in 100 ml. of blood cells. After the above- 
described process, suspensions were placed 
in test tubes containing 2 ml. of blood cells 
in 5 ml. of physiologic solution. To each 
sample, 0.2 mg. of edathamil caleium-di- 
(0.161 mg. of dehydrated com- 
pound) for 1 ml. of blood cells was added. 
The several samples were then treated after 
a lapse of 10, 30, 60, 90, and 180 minutes. 
The results of this experiment are plotted 
in Curve 3 (Fig. 1). It is evident that 
under the effect of edathamil, the content of 
lead in the blood cells shows first a rapid 


sodium 


decrease, and reaches its maximum in the 
90th minute, after which it does not change 
appreciably. The reduction was the same 
when the concentration of Pb*~* 
250ug. per 100 ml. as when it was 830yg. 
per 100 ml. The amount of edathamil cor- 


ions was 


responds to an intravenous injection of 1.4 
gm. for a person weighing 70 kg. under the 
theoretical assumption of a constant blood 
level (which does not occur in reality). 

2. Next, we observed the time at which 
the decreasing content in the leaded blood 
cells occurred as effected by different con- 
centrations of edathamil calcium-disodium 
with the same concentration of 810ug. per 
100 ml. of lead in blood. The experiment 
was carried out in the same way as the first, 
with this difference that to one of the series 
0.05 mg. of edathamil calcium-disodium 
(0.04 mg. of dehydrated compound) for 1 
ml. of blood cells was added. Curve 2 (Fig. 
1) shows that addition of a small amount of 
edathamil calcium-disodium decreases the 
amount of lead in red cells to 80% of the 
original amount. There is no difference in 
the values found after 90 and 180 minutes 
respectively. Curve 4 illustrates the result 
of an experiment with a large addition of 
edathamil calcium-disodium in which the 
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amount of lead was reduced to about 37% 
of the original amount in 180 minutes, al- 
though this curve has the general shape of 
Curve 2. 

All the experiments have shown that after 
a lapse of some 90 minutes, a certain state 
of equilibrium is reached. 

In one case, 30 ml. of blood was with- 
drawn into heparin from a patient suffering 
from chronic lead poisoning. This blood 
was divided into four samples: 4, 8, 8, 8 
ml. of blood, all of them centrifuged, blood 
cells separated, rinsed three times with 
physiologic solution (centrifuged each time). 
The first sample served as control; to each 
of the rest 0.1 ml. of 0.1 M solution of 
edathamil calcium-disodium was added. The 
amount of lead was determined at once in 
the control sample. Sample 2 was tested, 
after stirring and rinsing, 10 minutes later; 
Sample 3 was allowed to stand 30 minutes, 
and Sample 4 for 60 minutes. 

Results: Control Sample 1 contained 
164ng. per 100 ml. (blood-cell count deter- 
ll3ug.; Sample 3, 
105yg., and Sample 4, 105ug. per 100 ml. 


mined); Sample 2, 

The result of this experiment shows no 
considerable difference in its course when 
compared with experiments concerned with 
artificial leading; 35% Pb*+* was released 
from red cells. 

3. For determination of the velocity of 
interaction between edathamil calcium-diso- 
dium and lead bound by blood cells, the 
polarographic method described was used 
to determine the reduction in the lead bound 
by erythrocytes. The plot of time against 
the height of the polarographic wave justi- 
fied our conclusion that, with a sufficient 
exposure to the effects of edathamil calcium- 
disodium, the reaction reached a state of 
equilibrium. The dependence of the height 
of the lead wave on the concentration of 
edathamil following the action of edathamil 
during 160 minutes, offered the basis for 
conclusions to this effect: For practical con- 
siderations, one atom of lead bound by 
erythrocytes reacts with one molecule of 
edathamil calcium-disodium. The time 
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course of the fall in the height of the lead 
wave also indicates the reaction 1 CaNae 
EDTA: 1 Pb*+*. From this time plot it was 
possible (with an excess of edathamil) to 
calculate the velocity constant of this ex- 
change reaction with the use of the following 
equation : 

K (CaNazEDTA) = 


X log 


where heo represents the height of the lead 
wave following equilibrium between lead 
and edathamil calcium-disodium; h, repre- 
sents the height of the lead wave before the 
addition of edathamil calcium-disodium; hy 
represents the height of the lead wave in 
time t. The velocity constant calculated in 
this way has the value K=1.5 mol/I/sec. 
and gives the number of gram-molecules of 
edathamil calcium-disodium in 1 liter which 
reacts with lead in one second. 

IT. Effect of Edathamil Calcium-Disodium 
on Pb** Ions Bound to Serum Proteins: 
Since a direct polarographic recording of 
the reaction was not possible for the above- 
mentioned reason, the method of dialysis 
was applied. 

A dialyzer was improvised, using a 100 
ml. jar and an inverted funnel of about 
3 cm. diameter, across which a dialyzing 
membrane was stretched (cellophane with 
the surface density of 60 gm/m.? was used). 

It was shown in preliminary experiments 
that the solutions of disodium edathamil, 
calcium-disodium edathamil, and lead eda- 
thamil dialyze very satisfactorily through 
this membrane. 

An aqueous solution was prepared with 
210-4 M Pb(CHsCOO)>, containing 20% 
human serum and 0.05 M Na(CHsCOO). 
This solution was left for 24 hours in the 
refrigerator, to effect the combination of 
Pb*+* ions with proteins (sodium acetate 
was added as an indifferent electrolyte for 
a subsequent polarographic analysis). We 
subsequently verified by polarographic anal- 
ysis that there were no free Pb*+* ions in 
the solution, 

After this preparation, the sample was 
transferred into the dialyzer, and the di- 
alysis was left for 20 hours against equi- 
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kig. 2——Polarographic analysis of the dialysate (see text). E™%4,-0.4V; sensitivity of the 
35 
Curve 2, to the same solution 3 drops of 65% HNOs were added, anode-cathode. 
Curve 3, the same cathode wave of reduced Pb. 


galvanometer 


1:10 compensated. 
edathamil. 


Curve 1, 


molar sodium acetate. It was found that 
during this period only a very small number 
of Pb** ions were released from serum 
proteins and dialyzed into sodium acetate 
(the sensitivity of the galvanometer being 
1:3, a wave 2 mm. in height was observed, 
which corresponds to the concentration 
2X10-® M Pbt*). Since later in our 
polarographic work the sensitivity was in 
all cases 1:15, this number of Pb*++ ions 
was negligible. 

Solutions of edathamil disodium or 
edathamil calcium-disodium were added to 
the other samples to attain a final concen- 
tration of 10-* M. This solution was let 
stand for 1 hour and then dialyzed for a 
period of 24 hours. Usually, 10 ml. of the 
sample was dialyzed against 10 ml. of 0.05 
M solution of sodium acetate (or else, 
against 20 ml. when following the time 
course of the dialysis). When the dialysis 
was completed, nitric acid was added to the 
dialysate in order to dissociate the complex 
of lead which had been formed. (In polaro- 
graphic analysis, the waves of Pb*+* ions 
are better defined than those of the lead 
complex. The samples were then subject to 
routine polarographic analysis. ) 

Example: First, a dialyzing solution 
was prepared by gradually mixing 0.4 ml. 
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ml. of the dialysate, anode-cathode lead 


++ 


ions. 


0.01 M Pb( CH3COO )s, 10 ml. 0.1 M 
NaCHsCOO, 4 ml. diluted human serum 
and 3.6 ml. distilled water. This was left 
for 18 hours in a refrigerator, after which 
2 ml. of edathamil calcium-disodium was 
added. This solution was let stand for about 
1 hour, after which 10 ml. was dialyzed 
for 24 hours against 10 ml. of 0.05 M 
NaCH;COO in the dialyzer described above. 
Twenty hours later, the dialysate was polaro- 
graphed with the usual polarographic ar- 
rangement. First, the wave of the complex 
of lead was recorded; next, the wave of 
Pb*+* after the dissociation of lead com- 
plex with the addition of a small amount 
of concentrated HNOs (Fig. 2). 

Results: On completion of the dialysis 
the presence of a Pb complex of edathamil 
which had penetrated through the membrane 
was demonstrated in the dialysate by directly 
determining its wave and by determining 
the amount of ionized lead following the 
dissociation of the complex. As no interfer- 
ing proteins were present in the dialysate, 
Pb complex was easily determined. We next 
compared concentrations of lead in the pro- 
tein solution before and after the dialysis, 
calculated the concentration of Pb edathamil 
in the dialyzed solution on reaching equili- 
brium, and concentration of Pb edathamil 
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Fig. 3—Time course of the dialysis of the com- 
plex lead disodium edathamil arising on the detach- 
ment of Pb** ions bound to serum proteins through 
the effect of edathamil calcium-disodium. (De- 
pendence is plotted in per cent of the possible limit 
amount of the lead edathamil lost in dialyzing in 
time t (100%). Time of dialysis in minutes is 
plotted on # axis. 


in the dialysate. We have established that 
when equilibrium was reached, employing a 
fivefold surplus edathamil or edathamil cal- 
cium-disodium, about 90% of the Pb** 
ions was released from proteins. The course 
of the dialysis is shown in Figure 3. 


Comment 


The fact that lead in the blood is mostly 
bound by red cells, has been known for a 
long time and several times directly demon- 
strated. There is, nevertheless, no certainty 
concerning the manner of this fixation. It 
might be a physical process such as adsorp- 
tion of Pb+* ions on the surface of eryth- 
rocytes or a chemisorption in which the 
fixation occurs simultaneously. 
Mortensen and Kellogg? (1944) believe, on 
the strength of their experiments, that pri- 
marily an active chemical process takes 
place, being a reaction of the first order. 
J. Miller * (1950) also established that the 
relationship of the total amount of lead in 
the blood to the amount bound by erythro- 
cytes is not linear but hyperbolic, and also 
that the capacity of erythrocytes for binding 
lead varies in individual cases. Moreover, 
research using thorium B (K. K. Reddi,* 
1953) points to the conclusion that it is a 
chemical bond, the lead being bound by sub- 
stances of both protein and nonprotein na- 
ture. It appears that more lead is bound in 
the stroma of erythrocytes, and chiefly in 


chemical 


Teisinger et al. 


the membrane, than in the liquid containing 
hemoglobin (Watanabe and Yana,* 1953). 
F. Jung® (1956) concludes from his and 
Wolpers’ work with the electron microscope 
that the salts of lead form some kind of 
mosaic aggregations on the inner surface of 
the membrane of the erythrocytes. Most 
recently, Novak and Majsky* (1957) in- 
directly demonstrated the bond of lead on 
the lipoprotein component of erythrocytes, 
starting from the established fact that lead 
destroys the receptor D (known to be bound 
by this component). 

Many authors have shown that metal ions 
form complexes with proteins, especially 
with serum albumin (see literature, e. g., 
Kacena and MatouSek,’ 1952). Lead also 
becomes bound to blood proteins (Teisinger,® 
1935; Tanford,° 1952; Curd and Mur- 
ray,'' 1954), although in a much smaller 
amount than to erythrocytes. It can finally 
be conceded that a small amount of lead is 
present in the blood in an ionized state, since 
otherwise it could not be eliminated by way 
of the kidneys (unless it is actually released 
in the kidneys). Aub, Fairhall, Minot, and 
Reznikoff '* (1924) believed that lead in the 
blood plasma is bound by phosphates to 
form a highly dispersive or colloidal phos- 
phate of lead. With the occurrence of local 
acidosis and under the coaction of the phe- 
nomenon of surface tension they admit the 
possibility of phosphates of lead being pre- 
cipitated on the surface of erythrocytes. 
I-xperiments with washed red cells, by which 
the ions of lead may be bound without the 
presence of phosphates, point against this 
theory (unless phosphates are present within 
or on the surface of erythrocytes, of which 
nothing is known). 

We have not succeeded in finding any 
studies dealing with the effects of edathamil 
salts on leaded blood cells and blood proteins 
in the literature. 

Our experimental data indicate that ions 
of lead which are bound on erythrocytes do 
not leave this bond even after standing for 
three hours in physiologic solution, as has 
been shown earlier (Blumberg and Scott, 
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1935 '*; Teisinger,™ 1934). They may be re- 
leased, but in such small numbers that they 
could not be demonstrated, even by a method 
as sensitive as the polarographic method. 

If, on the other hand, these leaded blood 
cells are in a medium of edathamil calcium- 
disodium, lead ions are released rapidly. 
Under our experimental conditions, 20%- 
63% of the original amount of Pb*+* ions 
passed from blood cells into the solution and 
became bound in the form of lead edathamil. 
As our curves show, after the lapse of 80-90 
minutes, a certain state of equilibrium be- 
tween the system Pb*+* plus blood cells and 
lead edathamil is achieved. In the experi- 
ment plotted in Curve 2 (Fig. 1) edathamil 
calcium-disodium is in almost equimolar re- 
lation to lead, reducing the original amount 
by only 20%. In the subsequent experiments 
where edathamil calcium-disodium was 
present in considerable excess, a greater re- 
duction in the content of lead in blood cells 
took place. A comparison of Curves 3 and 
4 demonstrates that on further increase of 
the excess of edathamil calcium-disodium 
no marked effect is produced on the shifting 
of lead from blood cells into the solution. 
The number of Pb*+* ions released from 
red cells depends only to a certain degree 
on the ratio of the lead and edathamil 
calcium-disodium concentrations. 

The outcome of these experiments cannot 
be applied in full to the system erythrocytes- 
blood plasma, since it is known from the 
work of J. Miller * that the transference of 
lead from physiologic solution to blood cells 
is much greater (about two orders) than in 
blood serum. Nevertheless we believe that 
a certain parallel is possible. 

The aim of this study was to find an 
answer to the question of whether edathamil 
calcium-disodium can release lead bound by 
erythrocytes and blood proteins. We believe 
that the question can be answered in the 
affirmative. Experiments using dialysis 
point to the conclusion that calcium-diso- 
dium edathamil and disodium edathamil can 
even affect the bonds by which the Pb*+* 
ions are bound to blood proteins. 
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The mechanism effecting these reactions 
may well be an active chemical process. The 
Pb*++ ions may have a stronger affinity for 
EDTA than for the compounds by which 
they are bound to erythrocytes; in this way, 
the Pb*+ + ions might be released. 

We consider a different mechanism still 
to be more likely. We accept as an estab- 
lished fact that in vivo there is no interrup- 
tion in the process of the transference of the 
Pb** ions from blood cells into the plasma. 
This process is the expression of a state of 
equilibrium between blood cells and plasma. 
This has also been proved by Mortensen 
and Kellogg * in their experiments with the 
radioisotope of lead. As edathamil immedi- 
ately binds the released ions of lead into a 
complex, it constantly disturbs the above- 
mentioned equilibrium and thus speeds the 
transference of lead from blood cells into 
plasma. This opinion is brought out by 
Foreman’s }*:'® finding that edathamil does 
not penetrate red cells, and by our observa- 
tion showing that an increase in the excess 
of edathamil calcium-disodium has no sub- 
stantial effect on the content of lead in 
erythrocytes. 


Summary and Conclusions 

I:xperiments were undertaken to resolve 
the problem whether edathamil calcium-diso- 
dium effects the release of Pb*+* ions bound 
by red cells and blood proteins. 

Lead was bound in vitro to human red 
cells and these were subject to the action 
of different concentrations of edathamil 
calcium-disodium. It has been established 
that edathamil calcium-disodium has a very 
considerable effect on releasing the Pb*+ 
ions from red cells and lead is then bound 
in the form of lead edathamil. 

Edathamil calcium-disodium has the same 
action on lead bound by blood proteins. 

The mechanism of these reactions is very 
probably the speeding of the spontaneous 
transference of the Pb++ ions from blood 
cells into plasma by a disturbance in the 
equilibrium of this system due to edathamil 
calcium-disodium. 
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of Lead in the Liver 


In the preceding paper, the effect of 
edathamil calcium-disodium on lead bound 
to red blood cells and to blood proteins was 
investigated. In the present study an attempt 
was made to determine the effect of the 
same compound on liberating the lead bound 
in liver. 


Experimental Studies 


We used cat’s liver weighing between 52 and 
92 gm. Under ether anesthesia, the vena portae 
was cannulized and the arteria hepatica ligated; 
liver was rinsed free of blood with Tyrode’s solu- 
tion and connected with the perfusion apparatus. 
In the course of these operations, the blood circula- 
tion in the liver was arrested for only a few 
minutes. Defibrinated ox blood diluted with aa 
Tyrode’s solution, with added penicillin, was used 
as perfusion fluid. The total volume of the fluid 
was 300 ml.; perfusion pressure was 20 cm. H:O. 
Prior to connecting the liver, the perfusion fluid 
was equilibrated in the apparatus with a mixture 
of 95% Oz and 5% COs. The perfusion took place 
in a completely enclosed space, facilitating in a 
simple way the measurement of the consumption 
of Os. The entire apparatus was placed in a 
thermostat at a temperature of 38 C. Figure 1 
shows a diagram of the apparatus. Pump P draws 
the blood from oxygenator O and forces it through 
silicon filter / into the distribution chamber J in 
greater amounts than flow from there through 
tube t, towards the liver placed in an enclosed space 
Ek. Thermometer 7 registers the temperature of 
the blood. The surplus blood flows from D along 
the walls of a wide tube H direct into the oxygen- 
ator. Perfusion pressure is determined by the 
difference between the heights of the blood level 
in D and of the liver in E. Venous blood flows 
from the liver into the oxygenator through tube 
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Fig. 1—Scheme of the perfusion apparatus (de- 
scription in text). 


te. Tube ts prevents any excess of lack of pressure 
in E. 

The membrane pump P-M draws the gaseous 
mixture from O and throws it back through soda 
The 


capacity of P-M is regulated so as to effect the 


lime N and rinsing apparatus L into O. 


absorption of COz produced in the liver by soda 
lime only to the extent needed for keeping up the 
physiologic pH of blood. 

Oxygen consumed by the organ is automatically 
replaced from the reservoir R, and its consumption 
is read on the burette B.1. The value Oz served as 
a rough indicator of the vitality of the liver in 
the course of a four-hour experiment, and oscillated 
between 1.8 and 3.2 ml. Os per liver. The pH 
oscillated between 7.3 and 7.6. 

For purposes of the control of pH (by a glass 
electrode) and of analysis for Pb, blood was with- 
drawn periodically by turning a three-way glass 
tap inserted into the circulation circuit. Amounts 
of 20 ml. blood were withdrawn hourly without 
replacement for Pb determination, thereby con- 
stantly reducing the volume of the circulating liquid 
by this amount. 

Lead was determined in blood by Teisinger’s 
polarographic method according to Skramovsky’s 
and Srbova’s modification. Lead was also de- 
termined in the liver by the polarographic method 
following wet-ashing by nitric acid with HeOs. 


te Fa 
Ln 
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TABLE 1.—Results of Perfusion of Normal Cat's 
Liver with Experiments 


Leg ad Level in Blood in HG | per 10 100 | Ml. 


1 Hr. 3 Hr. 


196 183 183 
2 4198 2360 2166 2099 


Hr. 4 Hr. 


183 


1. Perfusion of a Normal Cat’s Liver 
with Added Lead 

EXPERIMENT 1. A 

exsanguination. 


normal cat was killed by 
The liver weighing 85 gm. was 


removed and perfused with 300 ml. defibrinated ox 


blood aa with Tyrode’s solution. A solution of 
Pb(NOs)s. Anesthetized animals were killed, 
sufficient to produce a final concentration of 


34lug. per 100 ml. In the course of the perfusion, 
20 ml. of blood was withdrawn without substitu- 
tion at hourly intervals as above. 

EXPERIMENT 2. Experiment set-up the same as 
above. Liver weight 72 gm. Solution of 
Pb( NOs)2 was added to 300 ml. of blood to pro- 
duce concentration of 4198ug. per 100 ml. 

In Experiment 1, the liver retained 7yg. 
of the circulating lead per 1 gm. of tissue; 
in Experiment 2, 33ug. per 1 gm. of tissue 

The result demonstrates that in both 
experiments, while the concentration of lead 
differed by one order, liver retained 50% 
of the circulating lead. Experiment 2 shows 
that liver possesses a considerable capacity 

bind lead. In two hours of perfusion, 
a state of equilibrium was reached where 
the liver practically stopped binding more 
lead. 


2. Perfusion of Liver from Poisoned Cats 


with Lead-Free Blood 


Twenty-four hours prior to the experiment, 
Cats 4 and 11 received i. v. injections of 10 ml. 


0.5% solution Pb(NOs)2, while Cat 10 received 
only 6 ml. 0.5% Pb(NOs)s. Perfusion of liver 


was carried out with defibrinated ox blood with 
Tyrode’s solution. After the completion of perfu- 
sion, liver was analyzed for lead content. 


TABLE 3.—Amount of Lead Washed Out of Liver 
Bhs Cats Poisoned with L ead 


Cat. Weight of Lead Content Washed Out Lead Washed 


No. Liver, Gm. in Liver, Lead, Mg. Out, Mg. 1 
Mg. Gm. Tissue 
4 87 11.3 0.307 0.003 
10 52 6.27 0.208 0.004 
il 92 7.07 0.372 0.004 


Tetsinger et al. 


TaBLe 2.—Increase of the Lead Content in Blood 
During Perfusion of Liver from Potsoned 
‘ats with Lead-Free Blood 


_Lead Level in Blood wG per Ml. 


“1 Hr. 2 Hr. 


3Hr. 


4 39 73 96 134 152 
10 29 49 66 85 107 
ll 37 79 79? 118 171 


In general, the lead levels in the perfused 
blood rose, as Table 2. The 
of the liver 
3%, and 5% respectively 
of the total amount of the liver. 
The of the washed-out lead cal- 
culated per gram of tissue remains roughly 
the same, although the weight of the livers 
and the amount in each one of them differs 
(Table 3). 


shown by 
lead washed 
represents 2.8%, 


amount of out 


lead in 
amount 


3. Perfusion of the Liver of Cats Poisoned with 
Lead by Blood with Added Edathamil 
Calcium-Disodium 


forty-eight hours re- 
spectively prior to the experiment, eight cats re- 
ceived injections (i. v.) of 10 ml. of 05% 
Pb(NOs)s. Anesthetized animals were killed, 
their livers perfused with 300 ml. of ox blood aa 
with 


Twenty-four hours and 


Tyrode's solution. After one hour of perfu- 
sion, a solution of edathamil calcium-disodium was 
added to the blood. 


sion, 


From the start of the perfu- 
blood was withdrawn (without substitution) 
at intervals and analyzed for lead. After its 
termination, liver was weighed and analyzed for 
lead content. 

In the last column of Table 5, the equi- 
molar the edathamil calcium- 
disodium dose and the amount of lead in the 
liver is given, supposing that 1 molecule of 
the compound fixes 1 


ratio of 


molecule of lead, 


TasLe 4.—Progress of Plumbemia under 
P erfusion 


Lead Co ontent in Blood uG. per MI. CaNa: 
EDTA,* 


3 Hr. 


Cat 


242 

6 52 55 184 348 590 161 

7 66 66? 171 252 376 161 
12 85 157 328 504 622 806, 
13 30 56 191 317 450 806 
14 59 92 191 335 455 806 
16 50 82 130 251 560 967 
15 69 137 231 365 492 1612 


* In our experiments, edathamil calcium-disodium with 5 mol 
H.O was used. Doses given in the Table are calculated for the 
dehydrated compound. 
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Taste 5.—Lead Washed Out of Liver of Poisoned Cats After Perfusion by Blood 
with Added Edathamil valcium- ‘Disodium 


Pb Content in 


Cat No. Liver Wt. Gm. Liver, Mg. 


* Liver surface showing islands of yellow staining. 


A. 


Washed Out 
Pb Mg. 


Washed Out Pb: 
1 Gm. Tissue, Mg. 


Washed Out % Equimolar Ratio, 
Pb of Liver b: EDTA 
0.011 
0.015 
0.009 
0.014 
0.011 
0.011 
0.016 
0.016 


Fig. 2.—Interdepen- 
dence of the amount of 
lead released from the 
liver and the dose of 
edathamil calcium-di- 
sodium. The excess of 
edathamil is plotted on 
x axis, the amount of the 
washed-out lead is plotted 
on y axis. 


i j 


1:40 


which means that the excess of edathamil 
octuple ete. 
Figure 2 shows the relationship between ex- 


calcium-disodium was double, 


cess of edathamil calcium-disodium and the 


amount of lead washed out of 1 gm. of 
liver tissue. 


4. Perfusion of the Liver of Cats Poisoned with 
Lead (a Short Time Previously) by Blood with 
Added Edathamil Calcium-Disodium 


Two cats received i.v. injections of 10 ml. of 
0.5% Pb( NOs): (31 mg. Pb). In Cat 
17, perfusion was started 37 minutes after the 
injection and in Cat 18, 33 minutes after the 
injection. In both cases, 5 ml. 20% solution 
was added to perfusion blood, 817 of 


solution 


of 


L€., mg. 


1:50 1°60 


edathamil calcium-disodium (with water of crystal- 
lization). 

Note the considerably higher amount of 
lead washed out of the liver, as compared 
with former experiments. The edathamil 
calcium-disodium was again administered in 
a great excess, 1:57, 1:53 respectively. 


5. Perfusion of a Normal Cat’s Liver with 
Added Lead and Edathamil 
Calcium-Disodium 


Normal cat’s liver, weight 58 gm., was perfused 
with defibrinated ox blood aa with Tyrode’s solu- 
tion, to which, prior to perfusion, first 1 ml. 0.5% 
Pb( NOs)s and then 5 ml. 20% solution of edathamil 
calcium-disodium (817 mg.) was added. 


TABLE 6.—Lead Washed Out of Liver of Poisoned Cats After Later Perfusion by 
Blood with Adde d Edathamil Calctum-Disodium 


P Level in Blood, #G. per Ml. 


1 Hr. 2 Hr. 


771 


1017 


3 Hr. 


985 


649 1443 


* A few minutes after the start of the perfusion. 
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Pb Cont. 
in Liver, Washed Out 
Mg. Pb, Mg. 


8.4 2.2 0.028 
9.4 3.3 0.057 


Washed Out Washed Out 
Pb:1 Gm. Pb, % 
Tissue, Mg. in Liver 


80 
58 


26 
36 
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5 52 11.56 0.56 
6 7s 10.5 1.14 
7 73 12.63 0.63 
12 77 13.7 1.07 
13 76 13.7 0.85 
14 77 13.6 0.82 
15 68 9.5 1.10 
16 52 14.9 O.86 
e 
10 
8 e 
e 
os 
0 
17 183 * 
= 
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At the very beginning of the experiment, 
plumbemia equaled 1246yg. per 100 cc.; 
one hour later 1115y4g.; two hours later 1115 
pg.; three hours later 1050ug.; four hours 
later 1050ug. per 100 ml. After the experi- 
ment, only 0.145 mg. lead was found in the 
liver. 


Comment 


In our experiments, 24 to 28 hours after 
an i. vy. injection with lead nitrate, we found 
23%-44% of the administered dose of lead 
in the liver, 25 to 30 minutes after the 
injection, 27% and 30.5% of the admin- 
istered (Tables 5 and 6). 
absorbs very rapidly a very considerable 
amount of lead from the blood stream. Our 
two experiments with normal liver perfused 
with blood of high lead content (Table 1) 
demonstrate that as early as in one or two 
hours, the liver also absorbed about 50% 
of the circulating lead from the blood, when 
a high concentration of lead was_ used. 
After this period, a certain equilibrium be- 
tween the liver and the blood was reached, 
and the content of lead in the liver did not 
increase further. 

The mechanism binding lead to liver cells 
is reversible, as shown by clinical experience 
and proved by our experiments with per- 
fusion of the liver of cats poisoned with 
lead, by blood with Tyrode's solution (Table 
2). A spontaneous release and washing out 
of the lead bound in liver into blood takes 
place. Although the ratio of concentrations 
of lead in the liver and in the blood was 
great (e. g., in Experiment 4), at the start 
of the perfusion in 1 ml. blood there were 
0.39ug. of lead, and in a 1 gm. liver 129g. 
of lead (i. e., 1:330), the process of washing 
out is very slow as compared with the 
rapidity shown by the liver in absorbing lead 
from the blood. This leads to the conclusion 
that lead is bound fairly firmly in the liver, 
even if the reaction is reversible. 


dose. Liver 


caleium-disodium can speed up 
this process three to four times (as com- 
pared with the percentage of lead washed 
out of the liver), as shown by comparative 
experiments with blood without and with an 


Tetsinger et al. 


addition of edathamil calcium-disodium, We 
had expected a greater increase; perhaps 
our experimental set-up, lacking a means of 
elimination of the lead complex by way of 
the kidneys, may have been at fault there. 


edathamil calcium-disodium is 
eliminated very rapidly and its level rapidly 
falls. There is an interesting comparison 
of the described experiments, in which the 
animals were injected with a lead solution 
24 to 48 hours prior to perfusion, with the 
two experiments in which perfusion was 
started very soon after the injection ( Table 
6). 


In vivo, 


In both these experiments liver took up 
a very considerable amount of lead from 
the blood within 15 to 30 minutes, which is 
a very short time. This supports the above- 
mentioned statement concerning the rapid ab- 
sorption of blood by liver. 
In our last cited experiment, edathamil cal- 
cium-disodium managed to wash out a far 
larger amount of lead than in the former 
experiments, i. e., 26%-36%. It appears that 
there was no time for “fixing” the lead 
content, or else the washed-out lead was 
derived from intercellular spaces. So much 
lead could not have been derived from blood 
left in the liver, since the liver was de- 
sanguinated to a high degree by killing the 


lead from 


Fig. 3—Increase in the lead level in blood during 
perfusion. Time in hours is plotted on x axis, mg. 
of lead per 100 ml. is plotted on y axis. Arrow 
points to the addition of edathamil 


calcium- 
disodium. 1. Perfusion a short time 


after the 


poisoning (Table 6). 2. Perfusion 24 to 48 hours 
after the poisoning (Table 4). 3. Perfusion with- 
edathamil 


out addition of 
(Table 2). 


Pb | 
0 


calcium-disodium 


0! 
0. 
a 
0. 
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animals by exsanguination and then rinsed 
with Tyrode’s solution prior to perfusion. 
The differences between the several groups 
of the experiments stand out in Figure 3. 

In the experiments in which Pb(NQOsz3)e 
and edathamil calcium-disodium were added 
to perfusion blood before the start of the 
perfusion, lead edathamil was formed in the 
blood almost immediately. Under these cir- 
cumstances, liver retained almost no lead at 
all, and the insignificant amount found there 
evidently represents the content of the per- 
fusion fluid in the liver after the termination 
of the experiment. 

In our experiments, we commonly ad- 
ministered a large excess of edathamil cal- 
cium-disodium, in certain cases so large 
(Nos. 15 and 16) that a toxic damage 
to liver could be assumed. A good number 
of these experiments can be compared, since 
the liver weights and amounts of lead con- 
tained in them differ very little. For instance, 
in Experiments 12, 13, and 14, with identical 
doses of edathamil calcium-disodium, on the 
whole, corresponding amounts of lead were 
eliminated from liver. In order to trace the 
amounts of lead in several livers, we cal- 
culated the amount of edathamil calcium- 
disodium required for a complete fixing of 
lead, and determined its excess in this way. 
If this excess is plotted against the amounts 
of lead washed out of the liver tissue, it is 
clear that there is a curvilinear dependence 
(Fig. 2). The amounts of lead washed out 
of the liver with the use of smaller doses of 
edathamil do not substantially differ from 
those washed out with the use of larger 
doses. These large doses being toxic in 
themselves, cannot release any more lead 
from liver. 

As proved by the described experiments, 
a spontaneous releasing of the Pb*++ ions 
from the liver cells takes place until a 
certain state of equilibrium is reached. This 
reaction is relatively slow. If the released 
ions Pb++ are rapidly absorbed into the 
complex lead edathamil, the equilibrium is 
continually disturbed and more lead is re- 
leased from liver cells. In the light of ex- 
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periments with large doses of edathamil, it 
does not appear probable that it acts directly 
on lead bound in liver cells. It is more prob- 
able that neither edathamil calcium-disodium 
nor lead edathamil penetrate into the cells. 
Probably also the concurrent lead bonds in 
the liver cells are stronger than the complex- 
forming capacity of edathamil calcium-di- 
sodium. The mechanism of action on lead 
bound in liver appears to us the same as 
that on lead bound to red cells and blood 
proteins (J. Teisinger et al.,3 1957). 


Summary and Conclusions 


The problem of retention of lead in liver, 
the effect of edathamil calcium-disodium on 
its removal during liver perfusion of normal 
cats and cats poisoned with lead, were 
studied, 

It was observed that the liver can rapidly 
absorb a very considerable amount of lead. 
The process is reversible, but release into 
the blood is relatively slow. Under the given 
experimental conditions, edathamil calcium- 
disodium accelerated this reaction two- to 
fourfold. 

Opinion is expressed to the effect that 
edathamil calcium-disodium rapidly forms 
complexes with the ions of lead spontane- 
ously released from liver cells. In this way 
it substantially speeds up this reaction, A 
direct effect on concurent lead bonds in liver 
cells appears less likely. 

Liver cells are practically unable to bind 
lead edathamil. It is probable that neither 
calcium-disodium edathamil nor lead edatha- 
mil penetrates into liver cells. 
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Abstracts from Current Literature 


With this issue, the ARCHIVES resumes publication of abstracts, but they will appear only 
once a quarter—in January, April, July, and October. 

This step is being taken as a result of numerous requests that abstracts be published, but 
the Editorial Board did not feel that the cost of a complete abstracting service could be 
justified. The abstracts to be published will be taken very largely from the best of the 
abstracting services in this general field—Bulletin of Hygiene (London), Industrial Hygiene 
Digest (Pittsburgh), Public Health Engineering Abstracts (Washington, D. C.), and Air 
Pollution Control Association Abstracts (Pittsburgh). Except for the minor changes neces- 
sary to adapt them to the typography of the ARcHIves, these abstracts will be published 
exactly as they are received from the abstracting services, and neither the Editorial Board 
of the ArcHIvEs nor the manuscript editing section of the American Medical Association can 
assume responsibility for their editorial style. In addition, a few abstracts prepared by ex- 
perienced abstracters not associated with these services will be published. 

The Editorial Board will warmly welcome abstracts submitted by interested readers and 
will publish any that are deemed worthy of publication. 


General 


THE HEALTH PROBLEMS OF THE OLDER WorKER—A Stupy IN SWEDISH INDUSTRY. FORSSMAN, 
Tr. A. Indust. Med. Officers. 7 :9-19 (April) 1957. 


The populations of most civilized countries are growing steadily older, and as unemployment 
is disappearing, and there is an increased labour turnover, there is a call for work from the older 
man as machinery has reduced the amount of heavy work in industry. There is great need to 
study the health of these older workers and the diseases of the aged, and there is more and 
more need for medical supervision which should pay particular attention to the “surviving” 
group of the aging workers who may need to work more slowly than of old and have brief 
periods of rest more often during the day. It is noted that the aged do better on time-work than 
piece-work as impaired health does not go well with working against the clock. Most old em- 
ployees want to continue at work after passing retiring age, and at their old occupation, but 
more than half of such men were found on medical examination to have reduced working 
capacity; however, because of their age and health they deserve a transfer to lighter work. 
Bronchitis and emphysema, hypertension and cardio-arteriosclerosis, circulatory troubles and 
digestive disease are likely causes of impaired health. 

Medical supervision is ever increasing in importance and should be used to separate the 
healthy from the impaired older workers, who call for special attention with frequent re-exam- 
inations. Old employees represent a valuable source of manpower with skill, capacity for 
accuracy, and low labour turnover; such qualities counterbalance reduced physical strength. 

Properly organized work goes far to support health and ensure it; enforced idleness in 
retirement is not to be recommended, and every effort should be made, especially by the organized 
industrial medical services, to make full use of the remaining capacity of old people. 

Much was put forward in a useful discussion of this paper, by British experts, to substantiate 
the opinions expressed in the main article. 

Buti. Hye. 


OCCUPATIONAL Mortatity Scortanp. S. L. Morrison, Brit. J. Indust. Med. 14:130-132 
(April) 1957. 

This article is a brief review of the occupational mortality from coronary heart disease and 
from cancer of the respiratory system. 13 groups of occupations had a standardized mortality 
ratio (SMR) from coronary disease of 130 or more, all these occupations involved only light 
physical activity. 5 of these groups had also a SMR from vascular lesions of the central nervous 
system of 130 or more and 1 occupation had a SMR from tuberculosis greater than 130 while 
the other 7 occupations did not have an excessive mortality from any other cause. 4 groups of 
occupations involving heavy manual labour in the open air had a SMR from coronary disease 
of 70 or less. 8 groups of occupations had a SMR from respiratory cancer of 130 or more; 
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these were manual workers and included a large proportion of heavy workers. 5 groups of 
occupations had a SMR of less than 70 from respiratory cancer, 3 of these groups were engaged 
in agriculture. 

Hye. 


GUIDE FOR CONSERVATION OF HEARING PREPARED BY SUBCOMMITTEE ON NOISE IN INDUSTRY 
[H. P. Housr, Chairman] oF THE COMMITTEE ON CONSERVATION OF HEARING [A. GLORIG, 
Director, Subcommittee Research Center]. American Academy of Ophthalmology and 
Otolaryngology, Indust. Med. 26:192 (April) 1957. 

This guide should be invaluable to anyone embarking upon an industrial medical service. 
It is noted that exposure to noise may impair hearing permanently or temporarily. Permanent 
loss of hearing will result from destruction of the inner ear structures and these cannot be 
replaced. Sounds which are more highly pitched than ordinary speech are the first to be lost 
and this may therefore pass unnoted. It is advised that hearing should be tested as part of 
pre-employment examinations as it may affect the placing of a worker and throw light on some 
claim for loss of hearing at a later stage. 

Danger may come from a sudden or continuous noise; when the noise-level reaches 130 
decibels it causes pain as well as hearing loss. Whenever possible noise should be controlled at 
its source and as a last resort protection by ear plugs and muffs may be used but these are not 
readily worn and indeed may make the hearing of speech difficult, and this should be avoided. 
Conservation of hearing calls for coordination between employers and employed. Noise levels 
should be measured and their composition determined and irregular fluctuations in steady noises 
should be noted. it should be remembered that susceptibility to noise varies greatly from 
person to person and that noise decreases with distance; noisy processes should, if possible, be 
isolated. 

Air conduction threshold tests are recommended for preplacement use and a period of at 
least 16 hours should elapse since the subject’s last exposure to noise. In fact threshold tests, 
screening tests and follow-up tests are all recommended wherever there is a noise hazard and 
some person trained in audiology should be in charge of making measurements of hearing, 
and careful records should be kept of each person’s hearing capacity or lack of it. Proper 
lubrication of fast-running machines may reduce noise greatly and other good housekeeping 
methods for noisy machines readily suggest themselves. A well-organized practical hearing- 
conservation programme will often lessen accidents and improve output. 

Bu... Hye. 


EMISSION OF FLUORIDES FROM INDUSTRIAL Processes—A Review. K. T. Semrau, J. Air Pol- 

lution Control A. 7 :92-108, 1957. 

This is a long and detailed review with 130 references. 

The principal mechanism of liberation of fluorides in high temperature processes is pyro- 
hydrolysis, which results in the formation of HF. 

Significant formation of SiF, appears to be limited to cases involving thermal decomposition 
of fluosilicates or reaction of fluorides and silica with acids at relatively low temperatures. 

By analogy with known cases the author suggests that it should be possible to make order- 
of-magnitude estimates of the probable fluorine emission from a given process if the quantity 
of input fluorine is known or can be estimated. 

Drinker, Boston 


ABSENCE OF RAYNAUD'S PHENOMENON IN WoRKERS USING VIBRATORY TOOLS IN A WARM 

Curmate. T, A. L. Davies, E. M. GLaser, and C. P. Lancet 1:1014-1016 (May 

18) 1957. 

Raynaud’s phenomenon—a painful ischaemic condition, usually of the fingers and hands— 
is induced by cold and precipitated by the use of vibratory tools. It has been observed in 
England in 81% of riveters and 61% of caulkers, especially among men who have been using 
such tools for some years. The condition is unknown among workers in the hot climate of 
Singapore where the temperature seldom falls below 72° F. or rises above 91° F. 

Observations were made in Singapore upon 31 dockyard workers using vibratory tools, 
with 3 controls, one of whom had experienced Raynaud’s phenomenon in England. The right 
hand and wrist of each man was immersed for 10 minutes in water at 50° F. X-ray examination 
detected in some of the workers minimal cystic changes in the bones of the hand, but similar 
changes were seen in a control group of 36 Asian men. Raynaud’s phenomenon was not 
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detected in any of the dockyard workers, nor in the European control who had been affected 
in England. It appears that the temperature of the whole body must be lowered before 
Raynaud’s phenomenon can be detected. The suggestion is advanced that the likelihood of 
workers developing this condition could be discovered by this method. Advantage should arise 
from keeping the temperature of working places warm where vibratory tools are in use. The 
phenomenon might qualify as an occupational disease in a temperate climate. Slight differences 
in the method of riveting in Singapore and in England were not enough to explain the entire 
absence of any trace of Raynaud’s phenomenon among the workers in Singapore, whereas it 
is rather usual in England. The cystic bone changes were probably caused by the repeated 
jarring which was common among the Singapore riveters rather than by vibratory tools. 


3uLL. HyG. 


Physiology and Nutrition 


EXCRETION OF URINARY COPROPORPHYRIN IN LEAD PorsoNiInG. V. 
Med. 14:198-208 (July) 1957. 


Hovecek, Brit. J. Indust. 


Part 1: Level of the Precursor of Coproporphyrin and Preformed Coproporphyrin in Fresh 
Urine. 
The total coproporphyrin in completely fresh urine in lead poisoning was found to consist of 
1 to 12% preformed coproporphyrin and 88 to 99% precursor of coproporphyrin. Preformed 
coproporphyrin was not excreted in increased amount in lead poisoning. The increased level 
of total porphyrin is due to excessive excretion of the precursor. The precursor is rapidly 
transformed to coproporphyrin in the dark in the presence of oxygen, and in the light it 
disintegrates rapidly to non-porphyrin substances. 


Therefore urine samples must not be ex- 
posed to light even for a short period. 
Part 2: Distribution of Urinary Coproprophyrin Isomers I and IIL. 


The coproporphyrin precursor in the urine in lead poisoning is mostly the precursor of 
coproporphyrin I and to a very small extent that of isomer type III. 


The coproporphyrin 
precursor in the urine of healthy subjects was, on the other hand, formed by both isomers 
in equal amounts. The type of chemical treatment of the urine had no effect on the ratio of 
the isomers, either in healthy or lead-poisoned subjects. 


Inpust. Hyco. Dicest. 
Stupy OF MECHANICS OF BREATHING IN SiLicoric PATIFNTS WITH MEASURE OF MAXIMUM 
PoTreNTIAL WorK OF BREATHING. 


E. M. Macistretti, and C. Spertoit, Med. 
lavoro 47 :677-696 (Dec.) 1956. 


A spectrographic method of evaluating the work of breathing and the maximum potential 
work of the lungs and chest was studied by RAHN et al. and was applied chiefly to normal 
subjects. The authors, realizing the possible value of the procedure in the study of silicosis, 
carried out a series of experiments applying the method to 8&5 patients with silicosis in 3 
stages of severity and to 50 normal persons, of ages 20-70 years, as controls. The maximum 
potential work of breathing can be expressed as kgm. or as calories and was calculated for 
sach subject by measuring the maximum inspiratory and expiratory pressures at different 
pulmonary volumes. The construction of the pressure-volume diagram is explained, and the 
technique and the apparatus used in the experiments are described; the results are given in detail. 

Statistical analysis of the results showed that there is a significant decrease of the maximum 
work of breathing in the milder forms of silicosis as well as in severe forms, showing that 
silicosis produces a decrease of mechanical efficiency of breathing through diminished 
elasticity of the lungs and chest wall, and that this decrease is already significant in mild 
forms and becomes very marked in the more advanced stages. Statistical comparison of re- 
sults obtained by measuring the vital capacity showed, on the contrary, no significant decrease 
of pulmonary mechanical function in patients with pinhead and micronodular and nodular 
silicosis, and only in the age-group 51-60 of patients with progressive massive fibrosis was the 
mean vital capacity value found to be significantly decreased. Vital capacity, therefore, must 


be considered as an inadequate test for an accurate evaluation of pulmonary mechanical 
efficiency in silicotic patients. 


A simplified method of determining maximum potential work of breathing was described 
by Marcarta and Marro. This method was applied in the present series and comparison of 
the results with those obtained by Rahn’s method showed good agreement. 


Butt. Hye. 
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THE RespirRATORY FUNCTIONAL EFFECTS OF PNEUMOCONIOsIS. A. PARADA and G, ComBA, Med. 
y segur. trab. 5:6-22 (April-June) 1957. 

A statistical study is reported on the correlation between the anatomo-radiologic picture and 
the ventilation functional values in 159 cases of simple pneumoconiosis and 41 of pneumoconiosis 
with massive fibrosis. In simple pneumoconiosis, the vital capacity shows a progressive decrease 
paralleling the evolution of the radiologic picture for the micronodular and pin-head types. 
The nodular type maintains practically normal values, except for the third category, which 
shows a modification similar to that of the other radiological types. The inspiratory reserve 
behaves in a way similar to that of the vital capacity, but the volume of expiratory reserve 
is little affected, with a great variation in values due to the silicotic emphysema. The bronchial 
permeability and parenchymatous elasticity tests reveal the presence of bronchostenosis, with 
loss of pulmonary elasticity, more predominant in the micronodular and pin-head types. There 
is a clear decrease of maximum ventilation and respiratory reserves caused by the variation of 
the bronchio-alveolar transit, especially in the third category and pin-head type. 

Pneumoconiosis with progressive massive fibrosis is characterized by values of vital capacity 
and the different pulmonary volumes, which are similar to those of the third category in the 
initial phases, whereas in the more advanced phases they show extremely decreased values due 
to fibrosis, leading to a maximum respiratory insufficiency. The bronchial permeability and 
parenchymatous elasticity indices show, especially at the more advanced stages, a noticeable 
pulmonary rigidity with greatly decreased expiratory velocity and insufficient alveolar ventila- 
tion. The oxygen consumption is decreased at the final stages of fibrosis, and the lack of 
compensating hyperventilation indicates clogging of the mechanisms which regulate respiration, 
caused by the great functional alteration. 

Inpust. Hyc. Dicest. 


RESULTS OF FUNCTIONAL RESPIRATORY AND CIRCULATORY TESTS OF WORKERS EXPOSED TO 
AsBestos Dust Over A NUMBER OF YEARS. M. NAvratiL, V. KREcEK, and L. CvAcHova, 
Prac. lek. 8 :329-333, 1956. 

60 workers exposed to asbestos dust were divided into 3 clinical groups, as follows: no 
symptoms of asbestosis (42 men), early stages of asbestosis (11 men), very advanced 
asbestosis (7 men). Within each group comparison was made among men of the same age. 


They were subjected to functional tests for prolonged expiration and for ventilatory coefficients, 
and to full electrocardiography. In the assessment of forced expiration, the effects of age, 
sex and associated pathological conditions (emphysema, chronic bronchitis) become evident. 
In the over 50 age-group, quite apart from all radiological data, a drop in vital capacity 
is found, due not merely to age but also to the emphysema which was detected in 19 out of 60 
patients. A study of the ventilation coefficients showed the figures for the first 2 groups to be 
still within normal limits. In the third group (advanced asbestosis) there was a distinct 
drop in the ventilation coefficients, due to fibrosis and numerous associated pathological conditions 
(men suffering from emphysema and serious hypertension were excluded from the exami- 
nation). 

A statistical comparison between subjects over 50 who had undergone the exercise test 
showed the significance of the differences in Oz ventilation coefficients in the advanced group 
in comparison with the other two. The differences in the COz ventilation coefficients and the 
vital-capacity figures were on the limit of significance. 

In 2 subjects with advanced asbestosis there was hypertrophy of the right heart. There, 
on clinical examination there was reason to suspect cor pulmonale, it was necessary to pre- 
suppose that the electrocardiograph signs of hypertrophy of the right ventricle in elderly 
subjects were frequently masked by more marked signs of hypertrophy in the left ventricle. 

Bui. Hye. 


Occupational Diseases and Hazards 


BERYLLIUM GRANULOMATOSIS OF THE LuNGs. A Four-YEAR FoLttow-Up or Two PATIENTS. 
A. Scuwartz, S. D. Harvey, and D. S. Stone, Am. Rev. Tuberc. 74:533-540 (Oct.) 1956. 
This paper describes a 4-year follow-up study of 2 patients with granulomatous disease 
of the lungs due to beryllium poisoning. Serial pulmonary function tests were carried out and 
the results of these are given in detail. 
The first patient, a white male aged 21 years, was exposed to beryllium phosphors for 2 


months in 1946 and admitted to hospital in 1951 complaining of symptoms. A chest roentgeno- 
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gram revealed extensive infiltration of both lungs. Biopsy material from 
a lymph gland showed tuberculoid, non-caseating granulomata compatible with sarcoidosis or 
berylliosis. A biopsy of the site of a Kveim test yielded normal tissue. [A positive Kveim 
test is the development of an indurated papule in the skin, with the histological appearances 
of the sarcoid lesion, after intradermal injection of a heated saline suspension of active sarcoid 
tissue (Kverm, Nordisk Med., 1941, v. 9, 169).] The second patient, a 25-year-old white male, 
was exposed to beryllium in 1943 for a period of 6 months while working in a room in which 
defective fluorescent bulbs were destroyed. He reported symptoms in 1944 but the first 
roentgenographic evidence of extensive bilateral lung infiltration was in 1949. He was first 
admitted to hospital in 1951, and a lung biopsy gave findings compatible with beryllium 
granuloma, and the specimen contained traces of beryllium on chemical analysis. He received 
a 2-months’ course of cortisone without subjéctive improvement. 


a kidney and from 


The first patient, 5 years after exposure to beryllium, revealed a slight decrease in the 
lung volumes, slight hyperventilation at resi and during standard exercise, and slight arterial 
oxygen unsaturation during exercise. Repeat studies 32 months later revealed a marked 
worsening of ventilatory and alveolar respiratory function and the complete picture was one 
of “aveolar-capillary block”. A year later and some months after the patient had experienced 
a bilateral pneumothorax, pulmonary function studies revealed a further deterioration. The 
second case was first studied 8 years after exposure to beryllium and then on 5 subsequent 
occasions, the last two being after cortisone therapy had ceased. The findings remained fairly 
constant and showed a moderate reduction of vital and total capacities, mild hyperventilation at 
rest and during standard exercise, and significant reduction in the arterial oxygen saturation 
during exercise but not at rest. After cortisone therapy, blood gas studies indicated that there 
was a mild “alveolar-capillary block”. 


The findings in these two cases confirm the observation made by previous workers, 1. ¢., 
that this is a disease which does not have a regular pattern of progression. 


Butt. Hye. 
INDUSTRIAL HYGIENIC CONTROL IN THE MANUFACTURE OF ALKYL MERCURY COMPOUNDS. 
E. FRANKE and K. D. Lunpcren, Arch. Gewerbepath. u. Gewerbehyg. 15 :186-202, 1956. 

Alkyl mercury compounds, in which the organic constituent is a methyl, phenyl or 
methoxyethyl radical are used chiefly in the preservation of seed. 

Their toxic action, as reported in earlier literature, is exerted on the skin and mucous 
membranes (causing severe dermatitis and irritation of the nose and throat) but chiefly on the 
nervous system, both central and peripheral. The most frequent symptoms are those of 
neurasthenia, paraesthesia of the lips, tongue, fingers and toes, followed by ataxia with 
dysphagia, dysarthria and difficulty in walking; some cases show restriction of the visual field. 
A type of encephalopathy, characterized by irritability and severe tremor, has also been 
reported. These symptoms have been attributed to atrophic lesions of the cerebral cortex, 
particularly of the cerebellum; they may follow relatively slight exposure and appear several 
weeks after exposure has ceased. 

The authors have attempted to formulate a method of controlling the hazard by periodical 
medical investigation and have found the most effective procedure to be that of estimation of 
the urinary mercury. 

Their investigations have been carried out over a period of 10 years in a factory employing 
13 men in the manufacture of a mordant of which an alkyl mercury compound was the active 
component, and 10 men in the chemical-biological laboratory. Examination of the curves of 
urinary excretion of mercury of 17 cases led to the establishment of a basic “hygienic” level 
of 30-50 wgm. per litre, and men were transferred to work not involving the risk of exposure 
when their urinary excretion reached this level. The general level was actually around 12 to 
15 wgm. per litre; in men employed in filling the finished product, peaks up to and above 50 pgm. 
were observed, and during the early years of production, when accidents were frequent, 100 
pgm. and above. These high values pointed out the hazardous sites and enabled improvements 
to be made. Attempts to apply the method of electroencephalography to the diagnosis of injury 
of the cerebral nervous system in cases where the exposure was too low to produce variations 
in the urinary excretion were not considered successful, since in such cases there were no 


symptoms diagnostic of organic mercury poisoning and the electroencephalogram showed no 
abnormalities which could indubitably be ascribed to the effect of mercury. 


Butt. Hye. 
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More THAN 100 Cases oF BENZOL POISONING IN A SHOE Factory. M. SAVILAHTI, Arch. 
Gewerbepath. u. Gewerbehyg. 15:147-157, 1956. 


Following the occurrence of 2 cases of aplastic anaemia in a shoe factory where benzol was 
used as the adhesive solvent, the entire personnel, consisting of 98 women and 49 men, were 
examined, and the blood findings were compared with those of 200 healthy controls. 

The concentration of benzol in the atmosphere had been estimated 6 months previously as 
318-470 p.p.m.; many of the workers had been employed over a year, some more than 20 
years, but no symptoms had been observed until the winter of 1955. 

The blood examinations included a total white and red cell and thrombocyte counts, 
differential count, estimation of haemoglobin and of sedimentation rate. The most frequent 
abnormality was thrombocytopenia. It was present (less than 200,000) in 91 persons (62%) 
as compared with 2% in the controls. 

Leucopenia was also a frequent finding—less than 4,000 per cmm. in 47 persons and below 
3,000 in 18; the lowest was 700 per cmm. 

Neutropenia was not significantly greater than in the controls; it was suggested therefore 
that leucopenia is not in the first instance due to a decrease in neutrophils. Eosinophila above 
6% was present in 18 cases as compared with 3 in 100 controls. There was no variation in 
monocytes or basophils. Abnormalities were present in 107 persons (73%) ; anaemia, leucopenia 
and thrombocytopenia simultaneously in 31 and 2 of these variations in 20. 

Anaemia, generally not less than 3-4 million r.b.c.s. per cmm. was present in 35% as 
compared with 2.5% of the controls, but in benzol workers it was severe, the lowest being 1.7 
millions. 

The colour index was 1.2 to 1.55 in 13 cases; on the whole the anaemia was of the 
hyperchromic variety except in 1 fatal case when it was definitely hypochromic (haemoglobin 
66%). The sedimentation rate was high in severe cases only (over 80 mm. in 4). 

The bone marrow, examined only in the 7 most severe cases, varied from hypoplasia to 
hyperaemia; in one case shortly before death it appeared normal or hyperactive. 

There appeared to be no correlation between age and sex and frequency of symptoms, or 
between the tendency to subcutaneous and submucous haemorrhages and the level of throm- 
bocytopenia. 

Comparison of the numbers of persons affected and their length of employment showed 
that symptoms may appear after only 2 months’ exposure; one of the most severely affected 
patients had worked only 6 months. 

The prognosis, estimated from the blood picture, appears to be most unfavourable when all 3 
variations, anaemia, leucopenia and thrombocytopenia, are present at the same time; the most 
favourable with thrombocytopenia only. When either anaemia or leucopenia was also present it 
was found that although the original abnormalities might disappear within 6 months, leucopenia 
or thrombocytopenia or both tended to supervene later. Out of 107 persons affected, about 
half recovered one month after removal from exposure and 70% after 3 months; 21 showed 
some abnormality even after 12 months; 1 died, and 1 is still under hospital treatment. 

Of 27 who were symptom-free and who were reexamined after 6 months 24 were still normal, 
but 3 showed slight thrombopenia or leucopenia. 3 women 


There are certain enviromental factors which may have a bearing on the aetiology of 
sarcoidosis. Patients with this disease appear to live in non-arid tree-growing areas of the 
United States, and traces of beryl have been found in the soil. There has been an increase in 
prevalence of sarcoidosis in the Negro population over that in the white. 


To date no beryllium has been found in biopsy or autopsy material in cases of sarcoidosis 
and this fact is the most important one in considering the differential diagnosis. 
This article contains much valuable information and is well worth reading, for the author 
has an unrivalled experience of the subject. 
Butt. Hye. 


THE CAUSALITY OF EMPHYSEMA AND BRONCHITIS OF MINERS. M. CARSTENS, Arch. 

Gewerbepath. u. Gewerbehyg. 15 :285-302, 1957. 

In this statistical study the incidence of disabling emphysema and bronchitis in miners is 
shown to be greater than in the general population, and the relationship between this syndrome 
and silicosis to a common cause is discussed. According to German compensation law awards 
for pulmonary disability in miners can only be based on a diagnosis of severe silicosis. The 
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author seeks to show that disabling emphysema and bronchitis occur as a result 
to dust and may be present without diagnosable severe silicosis. 

In pensions proceedings predisposition, advancing age, and the effects of lung destruction 
in severe silicosis have been given as causes of the high frequency of disabling emphysema 
and bronchitis. The statistics of 3 large insurance agencies reported, in the period 1951-54, over 
1 million new admissions of which 82,806 were for disablement on account of emphysema- 
bronchitis. The proportion of miners to males and females in the general population was as 
18:9:3. The incidence among miners was practically double that among other males. Disabling 
bronchitis was always of asthmatic type. Whereas the invalidity from this cause among the 
general population occurred late in life and extended gradually over a long period, in miners 
it occurred about 10 years earlier and was concentrated in the ages 40-60. Predisposition did 
not apply in the case of miners, since youths with an asthmatic tendency were not attracted 
to laborious occupations. The factor of advancing age did not seem to be important, as it was 


of exposure 


unlikely that senile changes could account for the respiratory impairment found among miners 
at ages 50-55. The third factor in pensions proceedings was destructive processes in the lungs; 
after careful observation a close causal relationship between emphysema-bronchitis and silicosis 
was left in doubt. 

Statistics of the large insurance agencies and separation of different occupations in mining 
by the Miners’ Society showed that dust was the chief cause of disabling emphysema and bron- 
chitis. The bronchitis which occurs among workers in other dusty industries, the bronchial 
reaction to dust in underground miners and the lower incidence in workers with less 
exposure to dust point in the same direction. Emphysema and bronchitis which occur after 


about 10 years of uninterrupted work underground are occupational diseases of miners as 
much as is silicosis. 


BuLL. Hye. 


TOMOGRAPHY IN THE OSTEOARTHROPATHY OF Caisson Workers. L. Rocue, M. Devic, 
M. Genevors, and A. Marin, Arch. mal. profess. 17 :597-601, 1956. 

Osteoarthropathic changes have been noted, especially by French observers, in men working 
in compressed air. These changes have been ascribed to bubbles of inert nitrogen blocking the 
circulation in the compact bone of the large joints, particularly the hips and shoulders. The 
area Of osteoporosis can be detected by x-ray examinations. The present article stresses that 
these changes may pass undetected by ordinary x-ray investigation but may be brought to light 
by tomography of the affected joints. In support of this contention illustrations are shown of 
both methods of investigation applied to the same joints. It is suggested that these changes 
are started by incomplete decompression on one or more occasions. Tomography may show 
up lesions in joints where no symptoms of pain or joint affection are present and both osteo- 
porosis and bony condensations are usually detectable. 


BuLL. Hye. 


SEVERE SrLicosis IN A BatHs MAnacer. H. BecKMANN 


and A. Hitcers, Beitr. Silikose 
Forsch. 46:1-9, 1956. 


The man was employed for 3 years (1948-51) in a place where rheumatism was treated by 
baths of hot, dry sand, which contained 90% silica. The sand was conducted into the wooden 
compartments in which the patients were placed, and a fine dust was created. The present sub- 
ject developed silicosis stage I within 3 years, and this progressed to stage III 5 years after 
exposure ceased. 

In spite of the installation of exhaust ventilation and the use of masks, the rapid development 
of severe silicosis was not prevented. 


BuLL. Hye. 


Sinicosis HAZARDS IN ENAMELLING: A MepbIcAL, TECHNICAL, AND EXPERIMENTAL Stupy. 
FRIBERG and H. OHMAN, Brit. J. Indust. Med. 14:85-91 (April) 1957, 


In a small Swedish enamelling shop, employing 35 men, there were 6 definite cases of 
silicosis in men without any other dust hazard. 


Environmental studies, with the impinger, 
showed mean dust concentrations in various processes in the preparation and grinding processes 
ranging from 10 to 75 million particles per cubic foot; the maximum value was 145 million 
particles per cubic foot. Chemical analysis of the dust fraction under 5 microns in size showed 
it to contain about 50% of quartz. Intraperitoneal injection of this dust into rats produced a 
fibrogenic reaction similar to that produced by pure quartz. Some of the powders tested had a 
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very low quartz content (less than 5%) and yet produced a fibrogenic reaction. It is therefore 
possible that the dusts are more toxic than their quartz contéht would indicate. 


Special attention is drawn to the risks of spraying the inner surfaces of articles because the 
enameller usually has to lean into the spraying booth to do this work and is therefore exposed 
to higher concentrations. 


Conrrou or Stricosis. ResearcH Work. Edited by Frrrz Lance, Vol. IL. Glickauf G. m. b. H., 
Essen. 

There are 6 papers in this volume on results of research work carried out at the laboratories 
at Aachen, Diisseldorf, Mannheim and Bochum. The first paper is by H. Steiger, Bochum- 
Hordel, on the Technique of Dust Measurement and Practical Experiences Underground. In 
nearly all the coal mines in the Rhur district routine estimations of dust are carried out. There 
are 2 systems: (1) routine sampling with an improved tyndalloscope at 5 to 30 points in each 
workplace, and with a konimeter at some of those points; (2) control measurements for con- 
centration, particle-size and mineral composition with the Gothefilter apparatus which collects 
larger samples by suction. These are examined above ground in sedimentation cells for particle- 
size, and the concentration of particles under 5y is estimated in mgm. per cubic metre; mineral 
analysis determines the quartz content. Results of dust concentration are classified in 4 degrees 
of density for guidance in dust suppression. Preventive measures, mentioned briefly, are water 
infusion under pressure, water sprays on drill-heads and at conveyors, and coating of floor, 
roof and sides with a mixture of hygroscopic salts, such as calcium and magnesium chlorides, 
with a mobile machine. 

The Properties and Action of Dust Aerosols with Special Reference to Industrial Dust, by 
H. W. Schlipkoter, Bochum-Hordel, the second article, of nearly 100 pages, is a closely studied 
review of the literature on this range of subjects; it is possible only to mention here the main 
topics included. After a general reference to the special properties of atmospheric dust found 
over sea and land, bacteria-containing dust, radio-active aerosols and fall-out, the subject of 
industrial dust is reached. The difficult question of permissible limits of dust concentration, 
and the methods of controlling dust (by preventing its production and the disturbance of settled 
dust, by personal protection by respirators, by allaying air-borne dust by aerosols of liquids 
containing saline precipitants) have been the subject of research, especially by Dautrebande 
and his colleagues and are very fully reported here. Measurement of dust leads to the study of 
particle sizes. One section deals with the entry and retention of dust particles in the alveoli in 
relation to size. This section includes photomicrographs of ultramicrotome sections of lungs, 
and X-ray diffraction patterns, of sandblasters, stone-millers and coal-miners, with graphs of 
measurements of length and breadth of particles. The mineral analyses of these are given. 
Another section deals with the mineralogical composition of industrial dusts. Methods of 
analysis include phase-contrast, X-ray diffraction for crystal structure, and electron microscopy 
for morphological identification; animal experimentation is described with illustrations of tissue 
changes caused by quartz and its modifications, by silicates of crystalline, platey and fibrous 
structure, carborundum, carbon as coal, diamond and graphite, aluminum, aluminum phosphate 
and the calcium compounds. The last section of this article ends on the pathogenesis of 
pulmonary lesions caused by dust. It covers the various theories: mechanical, piezo-electric, 
chemical and solubility. The structure of the alveolar cells, the mitochondria and their reaction 
to quartz and to ribonucleic acid, and the continuous cytoplastic layer are described and 
illustrated with many striking electron microscope photographs. 

A Chemical Contribution to the Silicosis Problem, by R. Schwarz and E. Baronetsky, is 
the third article. The authors present records of experiments on the solubility of silica and its 
reactions with various added substances. The quantitative results of the experiments are given 
in tables. The conditions studied include the effects on solubility of temperature and particle 
size in solvent media with various buffer solutions; the rate of solution after previous heating 
at 950° C.; solubility in the presence of many added substances; interaction of silica solution 
and ribonucleic acid; the effect of silica on the enzyme for cell respiration present in mito- 
chondria, and on the hydrolysis of diphosphopyridine nucleotide, and, finally, on some new 
compounds of silicic acid derivatives with monosaccharides. 

The fourth article is on the Biochemical Action of Quartz Solution, by W. Kersten and 
Hj. Staudinger, Mannheim, and proceeds from the structural changes caused by silica in the 
mitochondria. In vitro experiments were devised to ascertain whether monosilicic acid injures 
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cell respiration and where and how this injury can take place. The experiments are described. 
The results showed a definite and demonstrable, though not drastic, action. Further study will be 
given to the biosynthesis of diphosphopyridine nucleotide and of adenosine triphosphate in 
the presence of silicic acid. 

Experience of Electro-aerosol Therapy with Wiesbaden Spring Water is the fifth article 
by W. Thews, Bochum-Hordel. The purpose and method of this form of treatment for 
chronic respiratory diseases are described. The author relates his experience in the treatment 
of some 2,000 patients and gives his opinion on the efficacy of inhalation therapy and on alleged 
undesirable side effects. As examples of many such cases he describes 2 patients, stone workers, 
aged 54 and 53, with advanced silicosis, bronchitis and emphysema who showed great improve- 
ment after treatment each spring and autumn. In his opinion this form of treatment is a 
valuable and harmless therapeutic measure for the relief of inflammatory and spastic conditions 
of the air passages. 

Summarized Views on the Silicosis Problem, the last article, by W. Kikuth, Diisseldorf, 
is a review of the subjects dealt with in the 5 preceding articles, with further references to the 
literature. The problems of silicosis are discussed, and the failure to solve the essential question 
of the mode of action of silica on the tissues is pointed out. The advance made by using the 
electron microscope is of great importance. A foreign body reaction produced in the cells is 
the primary supposition for the beginning of the silicotic process by the monomer orthosilicic 
acid which, in localized deposits, yields constantly renewed solution. Poisoning of the cell by 
silicic acid is the reason for the fibroblastic action of silica dust. The mitochondria of cells 
which have phagocyted quartz particles show marked changes in internal structure; these 
injuries to the mitochondria, with the consequent reduction in cell respiration, may bring about 
increased fibrosis. These new discoveries may lead to the explanation of the mechanism of 
the silicotic process and to the reduction of silicosis by prophylactic and therapeutic means. 

This short review is perhaps sufficient to show the scope of the work which forms a useful 
collection of the most recent intensive research on silicosis, especially for those to whom the 
widely scattered original publications are not available. 

Butt. Hye. 


THE ContROL oF INDUSTRIAL BLADDER Tumors. T. S. Scorr and M. H. C. WitttaMs, Brit. 
J. Indust. Med. 14:150-163 (July) 1957. 


Safe methods of working practice recommended to the Association of British Chemical 
Manufacturers for the manufacture and use of chemicals likely to induce bladder tumors are 
described. They include: medical supervision; selection and education of workers; keeping 
of accurate industrial and medical records; limitation of exposure; early diagnosis, treatment, 
and follow-up of established cases of tumor; design and ventilation of buildings; isolation of 
processes; and protection of men engaged in maintenance and cleaning of buildings. Detailed 
consideration of the manufacture and use of each relevant compound is presented. The dangers 
associated with each are pointed out and specific precautionary measures are given in detail 
in each case. Beta-naphthylamine and 4-aminophenol (xenylamine) should not be manufactured 
as no safe economical method can be devised. Benzidine should be manufactured in a closed 
system. The homologs and derivatives of benzidine are considered less carcinogenic than the 
parent amine, but if large amounts are involved, they should be treated with equal care. 
Alphanaphthylamine should be manufactured in a closed system, and bulk handling of molten 
amine in closed containers or tankers is the safest method for the large user. The possible 
hazards associated with the manufacture of a number of compounds, not believed to be 
carcinogenic, are considered. Estimations of amine in atmosphere, on the clothing, and in 
the urine of workers can be used to assess the degree of contamination and absorption and 
the efficiency of protective measures. Other dangers not yet recognized may come to light 
and new compounds or processes may create new sources of risk in the future. 

Inpust. Dicest. 


AN QOuTBREAK OF TRI-OrRTHO-CRESYL PHosPHATE (T. O. C. P.) Potsonrnc 1x Durpan. 
M. Susser and Zena Srey, Brit. J. Indust. Med. 14:111-120 (April) 1957. 
Tri-ortho-cresyl phosphate (TOCP) is used in industry as a plasticizer and also as a 

water-proofing agent for textiles. Its toxicity has not been regarded as serious but several 

instances are quoted where it has caused definite poisoning [this Bulletin, 1945, v. 20, 208}. 

The outbreak of poisoning reported in this article occurred at Durban in South Africa and 

concerned 11 Africans. The poison was thought to have originated from drums which had 
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been removed from a paint factory where they had contained TOCP. People who were living 
in shacks stored water in these drums, TOCP is only slightly soluble in water, but sufficient 
seems to have been assimilated by those affected to have poisoned them. 

The case reports which are given showed that all had experienced the same form of illness; 
3 to 28 days after taking the poison sharp cramp-like pain started in the calves with increasing 
loss of power in the lower limbs, an abrupt fall to the ground was often the first symptom 
after the latent period. The cramp-like pains persisted for some days or even longer. The 
hands and feet sweated profusely for months. Seven patients had enlargement of the parotid 
glands and bilateral foot-drop with complete loss of power from the ankle down was distinctive. 
At a later stage the weakness extended to the upper limbs with complete wrist-drop. Striking 
and rapid wasting was sometimes noted after 3 weeks or so. Knee jerks and other reflexes 
became greatly exaggerated. Power and sensation began to return to the limbs in 1 to 4 months. 
Most patients recover, but many do not regain normal function of the central nervous system. 

TOCP is an irreversible cholinesterase inhibitor and as such resembles certain organic 
phosphorus insecticides. No known treatment has any specific effect. 
BuLt. Hye. 


MANGANESE 


PoIsONING: ENVIRONMENTAL AND Mepicat Srupy at A CHILEAN MINE. 

P. H. Oyancuren, V. MAturANA, A. VALENZUELA, E. Cruz, V. PLaza, 

E. ScuMipr, and R. Happap, Indust. Med. 26:167-173 (April) 1957. 

A study is presented which was made at a manganese mine in the province of Coquimbo 
in Northern Chile, a semi-desert region. The main product of the mine is pyrolusite (MnOz). 
Other manganese ores are present in minor amounts. The manganese content of the ores varies 
from 40 to 60%. The veins are thin, from 20 to 50 inches. The work is done by dry drilling 
for lack of water supply. Hand drillers make holes into which explosives are placed, after 
firing the ore is removed by hand. Pneumatic drills have been tried but they created so much 
dust and so much manganism that they have been given up. Mining methods are primitive there, 
natural ventilation is poor and mechanical ventilation is unavailable, and so high dust exposures 
are the rule. In the study air samples showed that a maximum allowable concentration of 
6 mgm. per cubic metre of air was generally exceeded and that drillers had the heaviest 
exposures. 


In order to study the clinical syndrome of manganese poisoning 15 affected miners were 
picked out and carefully examined. This syndrome occurred at any age with the length of 
exposure varying from 9 months to 16 years. No relation to alcoholism was found. The 
syndrome closely resembled Parkinsonism and the symptoms included emotional instability, 
apathy, hallucinations, flight of ideas, compulsory acts and verbosity. Neurological symptoms 
included asthenia, nervous debility, excessive salivation, fatigability, headaches, disturbed 
sleep, muscle pains, paraesthesias, sweating, a mask-like face. Muscular hypertonia was frequent 
with the characteristic change in gait—slow steps with the foot advanced in plantar flexion. 
Other changes in the sensoria were noted in some cases. Manganese is chiefly excreted in the 
faeces, but some is eliminated in the urine. The lungs show manganese concentrations 8 times 
as high as that found in the liver and intestines, while the brain, in spite of being the principal 
site of damage, shows the lowest concentration of all. Cortical symptoms were observed 
with greatest frequency among workers exposed to the highest concentrations of manganese 
dust. 

No mention is made of any effort at treatment, or about how those affected progress when 
once the symptoms of manganese poisoning have become manifest. The chief interest in this 
article is the picture it draws of manganism, which is one of the most distressing of occupa- 
tional diseases. 


Butt, Hye. 


CARCINOMA OF THE LUNG IN HAEMATITE Miners. J. S. FAutbs and M. J. Stewart, J. Path. 

& Bact. 72 :353-366 (Oct.) 1956. 

In 1934 the authors wrote an account of the pathology of pneumoconiosis in Cumberland 
(England) haematite workers, and the present publication is a sequel. In the 15 cases of the 
first. communication there was only 1 instance of lung carcinoma but in the present series of 
180 haematite miners there were 17 (9.4%). In other men in Cumberland not engaged in 
haematite mining, the incidence was only 2%. In both instances the figures were based on 
autopsies and relate to men over the age of 30. Whole-lung sections were used to help locate 
the tumours, and the primary was usually found in the area of lung that was the chief seat 
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of fibrosis due to sidero-silicosis. The authors conclude that this particular form of pneumo- 
coniosis predisposes to carcinoma of the lung. To account for the increased incidence of the 
lung cancer in the miners who died in the years 1947-53, compared with earlier years, they 
point out that the expectation of life in these miners has greatly increased, and they are now 
more likely to reach the age (average 61 years) at which cancer of the lung is found. 

Hye. 


BRONCHITIS-EMPHYSEMA-SILIcosis. G. GorALEWSKI, Med. Klin. 51:2117-2120, 1956. 

The occurrence of the complex bronchitis-emphysema-silicosis presents the first problem in 
the diagnosis and assessment of pneumoconiosis, which neither research nor statistical evalua- 
tion has solved. The author examines the difficulty of finding a satisfactory solution by 
analysing 1,041 cases of application for pensions on account of disablement. Most of the men 
were aged 40 to over 60 age-group, with periods of employment of 18-40 years in coal mines. 
Diagnosis was based on clinical findings, radiological examinations with tomography and 
enlargements where necessary, and exercise tests. 

Bronchitis was present in 226 of the 1,041 examined, and absent in 690; emphysema was 
present in 68% of the patients with bronchitis, and occurred without bronchitis in 45%. 
Emphysema was defined in 5 types :—general, perifocal, consecutive (on severe pulmonary dis- 
tortion), emphysema due to age, and to constitutional causes. These definitions are explained. 
The occurrence of emphysema with silicosis in different stages is shown with steadily increasing 
frequency from 55% in stage I-II to nearly 80% in stage III; a causal connexion appears to 
be established in the stages above I]. With regard to age the frequency of emphysema appears 
to be highest in the 40-60 age-group. When taken in conjunction with periods of employment 
this curve is accentuated. 


It is concluded that after the most careful study the problem has not been solved; the 
emphysema of constitutional type and that due to age must be carefully defined so that they can 
he identified as entities of separate origin. Future research into this problem should be by 
combined work and on the basis of clinical, radiological and functional examinations rather 
than by isolated individual and wasteful efforts. 


BuLt. Hye. 
SILICOSIS AND PNEUMOCONIOSIS IN THE LIGNITIFEROUS MINE OF RIBOLLA. 
D. Marrtecyt, Med. lavoro. 48:195-199 (March) 1957. 

The authors had made clinical and radiological examinations of miners employed in the 
lignite mine at Ribolla in the marshy lands of Tuscany and they describe an investigation into 
the question of risk of silicosis in this industry, The carbonaceous material 
geneous layer 4 metres thick in sedimentary rocks of the miocene period. The 
by pneumatic drilling and by blasting. Artificial ventilation is provided. 

This investigation included examination of 49 miners regarded by others 


M. Barsorti and 


occurs in a homo- 
material is worked 


as having silicosis. 
These were divided into 3 groups: (1) 16 who had received compensation for disablement of 
34%-80% ; radiographic examination showed changes from micronodwlation to confluent and 
massive silicosis. All the men in this group had been employed in various dusty occupations 
other than at Ribolla, mostly in Belgian coal mines, others in tunnelling at hydro-electricity 
works and fortifications in Northern Italy; the employment histories of 4 men are given as 
examples. (2) 13 were regarded as silicotic but were not disabled; the radiographic signs were: 
normal 5, increased striation 3, reticulation with micronodulation 3, reticulation with condensa- 
tion 1, bronchiectasis 1. A few of these men had worked in other dusty occupations. (3) 20 
men were rejected by the compensation authority but were considered silicotic by works 
doctors. Examination showed 8 normal, 1 cancer, 4 chronic bronchitis, and very slight changes 
in 7. Of the 49 men examined 24 were regarded as silicotic. The results show that silicosis 
was caused by long exposure to dust in other industries and none who had been employed 
solely in the lignite mine at Ribolla, where many had worked for over 20 years, showed signs 
of pneumoconiosis. The authors consider that danger of silicosis in lignite mines is very 
doubtful and the necessity of examination before employment in dusty atmospheres is pointed 
out. 
Butt, Hye. 

PNEUMOCONIOSIS IN THE MINING AND QUARRYING INDUSTRIES: Digest oF Statistics 1955. 

Ministry of Fuel and Power, London, Her Majesty’s Stationery Office, 1956. 

This digest of statistics is a useful survey which indicates the extent and importance of 
pneumoconiosis in Britain, There is an introduction in which the broad terms of the National 
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Insurance (Industrial Injuries) Act of 1948 (which superseded the old Workmen’s Compensa- 
tion Acts) are explained. There is also a note on the Pneumoconiosis and Byssinosis Benefit 
Scheme. 

The main part of the digest consists of a series of tables showing boardings for 1955 
classified by industries (for the mining and quarrying industries) and by result, assessments, 
age of claimant, etc. Separate and more detailed tables are given of boardings in the coal- 
mining industry and of re-employment of miners previously affected by dust. The point is 
made that pneumoconiosis is the result of prolonged exposure to dust in the mining and 
quarrying industries, and that cases now being diagnosed are the product of dust conditions of 
many years ago, before the present arrangements for dust suppression were in operation. There 
is now increasing awareness of the disease, and workmen are more willing than before to be 
examined by X-ray. 

In 1955 there were, for the mining and quarrying industries, 22,821 boardings, and at 
5,147 of these the disease was diagnosed for the first time. 4,997 of these men were in the 
coal-mining industry, and the disablement was 20% or less in 4,093; 3,335 were aged 51 or over. 

The mass of information given in this digest is in a form which is easily accessible; it will 
be very valuable, especially for purposes of comparison as time goes on. 

BuLt, Hye. 


Siticosis Mortatiry Swepen. A. AHLMARK, T. Bruce, and A NystrOM, Opuscula Med. 
1 :264-265 (Dec.) 1956. 

Silicosis was made compensatable in Sweden in 1931 and some 2,000 cases have since been 
registered. The present study is concerned with examining records of 543 patients who died 
between 1931 and 1953. Uncomplicated silicosis accounted for 213 deaths; silicotuberculosis for 
138 deaths; and other diseases for 188 deaths. The industries exposing the workers to a silica- 
dust risk were pottery making, steel dressing and quartz grinding. The mean age at com- 
mencement of exposure varied from 19.3 years for pottery workers, to 31.9 years for steel 
dressers, and 40.8 years for quartz grinders. Notwithstanding these differences, the mean age 
at death only varied from 62.4 years for pottery workers, to 56.8 years for steel dressers, and 
59.3 for quartz grinders. Clearly the pottery workers took much longer than the others to 
develop the disease. The survival time after the disease was diagnosed by X-ray examination 
was only 5 years for quartz grinders, but for the pottery workers it was 11 years. In each 
group the infective complication with tuberculosis was strikingly frequent. 


Clearly all exposed to risk in these industries should be periodically examined by X-ray. 
Further, the prognosis for cases of silicotuberculosis was so poor as to call for the elimination 
so far as is possible of the infection from any scheduled industry. 


Butt, Hye. 


Smicosis DuE to Trivott Powper. C. Barst, Rass. med. indust. 5 :468-472, 1956. 
The silica content of the dust was said to be about 83%, the patient’s age 56, and his working 
period in this job (a very dusty one) had been 12 years. 
The patient complained of cough, difficulty of respiration, and asthmatic bronchitis. 
On examination signs were only found in the chest, and though exercise tolerance tests 


gave almost normal results for both pulse and respiration, x-rays showed a most remarkable 
picture. 


There was marked emphysema with almost complete immobility of ribs and diaphragm, 
exceptionally prominent bilateral hilar shadows with very numerous eggshell-like shadows, 
marked increase in the pulmonary markings with diffuse nodulation, and confluent micronodules 
in both lungs with a typical pseudotumor appearance. The condition was regarded as third 
stage silicosis. 


CONDENSED FROM BUuLL. 


PNEUMOCONIOSIS IN CEMENT Workers. G. Prospert and C. Barst, Rass. med. indust. 26:16-23 
(Jan.-Feb.) 1957. 
Reference is made to the literature on the subject and especially to the report made by 
Parmeggiani on examinations of cement workers in Casale, Piedmont, when the radiographic 
examinations showed fewer and less marked changes than in those now reported. In the present 
article the authors report the results of radiographic examinations of 467 workers in 8 Portland 
cement works in Tuscany. 
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The radiographic changes found were:—increased striation (2.14%), reticulation 98 
(20.98%), nodulation 24 (5.13%), confluent silicosis 2 (0.42%), silico-tuberculosis 1 (0.21%), 
and tuberculosis 1 (0.21%). Most of the cases classified as nodulation were of reticulation 
with clear and diffuse micronodulation, rarely macronodulation which formed 6.57% of those 
examined. Micronodulation appeared after 15 years’ work, and the confluent form only after 
20 years; but there were only 2 of these. Of 26 cases showing nodular or confluent changes 
19 were among workers in the mines and galleries excavating marl or clay, with average 
employment of 23 years; 4 were employed on milling, 30, 18, 32 and 20 years respectively ; 
1 on bagging 18 years, and 2 were labourers employed 15 and 19 years respectively. Exception- 
ally micronodulation occurred in 1 miner after only 11 years. 

The cement was composed of marl or clay, carbonate of lime and aluminium silicate. The 
amount of free silica varied with the composition of the marl used and the intervening strata ; 
it could reach an upper limit of about 10%. Drilling was done almost exclusively in the raw 
material used in the cement manufacture and the highest content of silica to which workers 
were exposed was of the order of 3-4%. The amount of dust produced by pneumatic drilling 
was considerable, and conditions were aggravated by bad ventilation in the galleries and 
inadequate means of personal protection. Conimetric estimations of dust concentration were 
not made. 

The authors discuss the aetiology of the pulmonary changes shown in the radiographs, 
whether these could be regarded as silicosis, and the legal position as regards insurance. The 
investigations among coal miners in South Wales and the changes in the British law on the 
broader conception of pneumoconiosis instead of silicosis are referred to; it is suggested 
that a somewhat similar view might be taken of the pulmonary changes found in cement workers 
where carbonate of lime and clay take the place of coal in blocking the lymphatic channels. 
The necessity for clarification of the aetiology of pneumoconiosis is urged; the importance of 
this in preventing the disease and in removing conflicts which arise between workers, employers 
and insurance authorities is pointed out; it is suggested that the opportunity might then be 
taken to extend insurance to all forms of pneumoconiosis which cause disablement. 


Butt. Hye. 


Siticosts 1N Mercury MINERS AT 
26 :74-86 (Jan.-Feb.) 1957. 


In an investigation carried on for 11 years (1943-54) among some 1,400 miners at the 
mercury mines at Monte Amiata 518 miners with silicosis were examined. 


Monte 


Amiata, C. Barst, Rass. med. indust. 


The mercury sulphide ore, cinnabar, was mined in 2 groups of galleries, in each of which 
about 700 miners were employed. In 1 group the workings were dry and the dust from 
pneumatic drills was allayed by jets of water; in the other group the workings were naturally 
damp. The composition of the rock included quartz, calcite, various silicate minerals, iron 
oxide and cinnabar. Free crystalline silica was estimated at 51%. Dust samples taken with 
the thermal precitator showed concentrations of 75-320 particles per cc. when water was applied, 
and up to nearly 4,000 without water. More than half of the particles were approximately 
2-4u in size. Artificial ventilation was also applied. 


Statistical tables are given showing the number in each stage of radiographic change as: 
reticulation, initial micronodulation, diffuse nodulation, confluent nodulation, and massive 
silicosis; the numbers in each 5-year period of employment are also stated. In 5 reproductions 
of radiographs the types of change are illustrated. The basic change at first is a fine pinhead 
mottling over both lung fields; in the more advanced stages condensation appears and areas of 
confluent fibrosis occur with emphysema, bullous in 1 of the illustrations. The association of 
tuberculosis with silicosis is shown in a table of 23 cases, 12 of which were fatal. The 
presence of tubercle bacilli in the sputum increased in frequency with the severity of silicosis; 
the occurrence of tuberculosis rendered the prognosis grave. 


The author considers that the use of water in allaying dust at the rock drilling could 
eliminate a considerable number of the cases of silicosis. 


Butt. Hye. 


MASSIVE PULMONARY FIBROSIS FROM THE INHALATION OF Tac. A. C. Hunt, Thorax 11 :287- 
294 (Dec.) 1956. 


A full description is given of a single case of pulmonary fibrosis which was caused by 
exposure to dust of talc. The patient was employed for 10 years in casting plates of lead 
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accumulators. Lead plates were cast in a hand-operated mould, consisting of 2 faces hinged 
at the bottom. The mould was opened and each surface was dusted with tale from a loosely 
woven calico bag or an old sock. The bag was banged hard against the mould, creating a cloud 
of dust. Then the mould was closed and molten lead was poured in. After cooling, the lead 
plate was removed and the process was repeated. The worker cast up to 110 plates an hour. 
After 10 years of this exposure he was transferred to other work, with no dust risk, for 
12 years before his death. During this period he was under observation, and X-ray films taken 
9 years, 7 years, 5 years and 2 months before death are illustrated. Thorough post-mortem 
findings are described. During these years the physical state of the man was remarkably good, 
notwithstanding the X-ray appearances; death was sudden and unexpected. The lungs showed 
massive fibrosis with areas of necrosis. Curious bodies, similar to asbestos bodies, were present 
in small numbers. Tale particles and tale-containing macrophages were present throughout 
the pathological lesions. No tubercle bacilli could be found. The fibrosis at later stages became 
confluent and cavitation appeared. 
Other investigations into tale-pnemoconiosis are quoted. 
Bui. Hye. 


Industrial Toxicology 


NirroGen DioxipeE AND OzoNE CONCENTRATIONS IN WELDING Operations. H. Fay, P. H. 
Monk, and P. W. McDaniet, Am. Indust. Hyg. A. Quart. 18:19-28 (March) 1957. 
Two injurious gases, nitrogen dioxide and ozone, are formed during welding operations. 

A maximum allowable concentration has been placed at 5 parts per million for nitrogen 
dioxide, while that for ozone has been lowered from 1.0 to 0.1 p. p. m. A study was conducted 
of actual welding atmospheres by using analytical methods for detecting these gases; the 
methods used are considered and described in detail, samples being taken close to the welding 
area and also within helmets worn to protect the welders. Nitrogen dioxide was determined in 
oxy-acetylene, metal-arc, and in argon and carbon dioxide gas-shielded welding while ozone 
was only determined in argon and carbon dioxide gas-shielded welding. Separate studies were 
made for each gas and each type of welding conducted by manual operations. The results 
are illustrated in a series of figures. 

Nitrogen dioxide was found in moderate, but not in significant quantities, either inside 
the helmet, or at points 2 feet removed from the arc. With fair general ventilation, especially 
if welding is conducted in large open areas, it should be rapidly diluted to a safe level. 
Although for gas-shielded welding ozone concentrations ranged from 0.01 to 0.7 p. p. m.,, 
exposure for an operator would not probably exceed 0.1 p. p. m. under reasonable good 
working conditions. Quantities found at distances of 2 feet from the arc were often greater 
than those found at 6 inches from the are. Ordinary ventilation at a good standard should 
provide adequate control of exposure to welding fumes. 

Hye. 


THE INFLUENCE OF AEROSOLS UPON THE RESPIRATORY RESPONSE OF GUINEA PIGS TO SULFUR 
DioxipeE. Mary O. Ampur, Am. Indust. Hyg. A. Quart. 18:149-55 (June) 1957. 

The increase in pulmonary flow resistance caused by an hour exposure has been used to 
study the response of guinea pigs to sulfur dioxide alone and in combination with sulfuric acid 
mist and sodium chloride aerosols. The degree of response to a mixture of sulfuric acid of 
sub-micron particle size and sulfur dioxide was greater than could be accounted for on the 
basis of simple addition. This was not the case when sulfuric acid of 2.5m particles was used. 
Sub-micron aerosols of sodium chloride, inert alone, increased the response to all concentrations 
of sulfur dioxide studied. The potentiating effect was much greater at concentrations below 
25 ppm. sulfur dioxide than would have been predicted on the basis of data obtained from 
the higher concentrations. (Author’s Summary) 


Pus. HEALTH Encr. Asst. 
DEVELPMENT OF TOLERANCE TO OZONE IN REFERENCE TO PULMONARY EDEMA. R. N. MATZEN, 

Am. J. Physiol. 190 :84-88 (July) 1957. 

Massive pulmonary edema, varying degrees of alveolar hemorrhage and tracheo-bronchial 
inflammation occur in animals exposed to high concentrations of ozone. Initial exposures to 
low concentrations of ozone can prevent the formation of edema and death on subsequent severe 
exposures in mice. This tolerance was shown to be detectable in 24 hr. and present for as long 
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as 102 days. Protection is rendered against a challenging dose as high as 2% times the LD». 
The signs caused by exposure suggest that the central nervous system may be affected as well 
as the lungs. (Author’s Summary) 


Pus. HeattH ENGR. Asst. 


CorNeat Lesions IN Furniture PottsHers. E. Scumip, Arch. Gewerbepath. u. Gewerbehyg. 

15 :37-44, 1956. 

During the last few years the author has seen more than 200 cases of what has been called 
“polishers’ keratitis,’—lesions of the cornea appearing, under examinations by a slit lamp, as 
very fine vacuoles, 10 to 40g in diameter, round, oval or irregular, covering the area between 
the lids. The surrounding tissues show little or no inflammatory reaction, and there is a marked 
disproportion between the actual signs of irritation of the eyes and the symptoms; pain and 
photophobia, which are usually most evident in the early morning and tend to subside, even 
during working hours, towards the afternoon. The disorder nearly always begins during the 
cold months, when central heating is installed, and there is great individual susceptibility. 
The prognosis is uniformly good, the lesions subsiding after a few days of nonexposure, 
without scar formation. Prophylactic applications of ointments and drugs are useless, but mild 
astringent lotions containing 0.2% of Pantocaine give some relief, and good results have also 
been reported from the use of cortisone ointment. 

In a firm investigated by 
nitrocellulose lacquer, varnish 


the author the materials used for spraying furniture included 
and a thinner containing 20% aromatic hydrocarbons (toluol) 
20% mid-boiling esters (butylacetate) 40% alcohols (ethyl and butyl) and 20% low-boiling 
esters (ethyl and methyl acetate). 

Cats exposed to the vapours of 12 samples of different constituents of the thinners often 
showed systemic toxic effects, such as lung oedema, muscular cramps and paralyses, but the 
characteristic vacuoles appeared on the cornea after exposure to toluol, xylol, methyl, ethyl and 
butyl acetate, the largest vacuoles being produced by xylol. Contrary to the results reported 


by other investigators, methyl and butyl alcohol produced no corneal lesions. 


Six furniture 
polishers, 2 of whom suffered from slight, 2 moderate and 2 severe keratitis, were tested for 


reactions of discomfort by placing near the face filter paper soaked in the various solutions and 
very slightly warmed. Toluol caused the most severe burning sensation in the eyes; xylol, 


. 
methyl, ethyl and butyl acetate had a more or less disagreeable effect, as had the thinners them- 
selves. 


The author suggests that the solvents chiefly responsible for “polishers’ keratitis” are toluol, 
methyl, ethyl and butyl acetate, and recommends that any patient complaining of conjunctivitis 
and known to be using any solvent should be carefully examined for the presence of the 
characteristic vacuoles. 

BuLL, Hye. 
Leap ExposurE AND LeAp INtToxIcATiION. H. MINDEN and H. Oprrz, Arch. Gewerbepath. u 
Gewerbehyg. 15 :230-235, 1957. 


In an attempt to evaluate 


the indications of the onset of poisoning in persons exposed to 
lead the clinical and laboratory findings in 219 lead workers without symptoms were compared 
with those in 56 cases regarded as definite cases of intoxication. 

Symptoms indicative of poisoning included the typical “lead pallor,” abdominal colic, 


constipation and arthralgia, or in the absence of symptoms, anaemia with a haemoglobin level 
below 70%. 

The lead exposure consisted chiefly of vapour (smelting), partly of dust (electric ac- 
cumulators ). 

Laboratory investigations to support the clinical diagnosis included blood examination 
(haemoglobin level, estimation of total red cells, and punctate basophilia) porphyrinuria and 
lead content of blood. 

Curves representing these findings in exposed but clinically healthy workers, and in those 
suffering from frank lead poisoning, show a point of intersection which is regarded as the 
level of probable onset of lead poisoning. 

The critical levels, on this basis, are 4.38 million erythrocytes with 77.5% haemoglobin 
(Sahli) and colour index of 0.89, punctate basophilia 4.5 per thousand erythrocytes; lead in 
blood 74ugm.% ; urinary porphyrin above 100ugm.%. 


Punctate basophilia was regarded as evidence of intoxication only when it exceeded 10 
per 1,000, but since a level above 0.5 per 1,000 is not found in nonexposed persons even when 
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suffering from severe anaemia, an increase is regarded as specific for lead absorption. It is 
also regarded as a more accurate criterion than the urinary excretion of porphyrin, since the 
latter was frequently normal in cases of intoxication, while no such case was without a high 
punctate basophil count. 

BuLt. Hye. 


Acutr INHALATION POISONING FROM SYMMETRICAL DICHLOROETHANE. H. MENSCHICK, Arch. 
Gewerbepath. u. Gewerbehyg. 15:241-252, 1957. 

Symmetrical dichloroethane (CH;sCl, CHsCl) is one of the most stable of the chlorinated 
hydrocarbons and a cheap and effective solvent for resins, asphalt, bitumen, rubber, cellulose 
acetate and, in combination with methyl alcohol, cellulose ether. 

In spite of its wide use in industry, as a solvent for paints and lacquers, a degreasing and 
extraction agent, in the production of ethylene glycol and ethylene diamine, as an intermediate 
in the production of vinyl chloride, and as an insecticide and fungicide, it has not been regarded 
as a highly toxic substance. The author, however, lists 27 cases of poisoning by inhalation 
recorded in the literature, and describes in detail 4 cases of acute poisoning, recently observed 
by him. 

Of these 4 men employed in painting the interior of a container with a paint whose solvent 
on chemical analysis proved to be symmetrical dichloroethane, 1 was severely affected after 
an exposure of 10 minutes and became unconscious after 15 minutes, another had severe 
vomiting and became semi-conscious, the remaining 2, after a latent period, suffered from 
vomiting, giddiness and circulatory weakness. 

The features, common to all in some degree, which indicated a hepato-renal syndrome were 
positive liver function tests (increased serum bilirubin, positive Taka-Ara test) and albuminuria. 
The renal injury was more transient than that of the liver; the man most severely affected 
still showed signs of hepatic injury 3 months after his complete clinical recovery. In the acute 
stage blood examination showed a high level of haemoglobin, leucocytosis and a rise of tem- 
perature. 

Similar symptoms from oral poisoning have been recorded in the literature, but there are 
discrepancies in the estimation of the relative toxicity by inhalation. The maximum allowable 
concentration laid down in 1947 by the American Conference of Governmental Industrial 
Hygienists was 100 p. p. m., as compared With the same for chloroform and 25 p. p. m. for 
carbon tetrachloride, but animal experiments have shown it to be 70% more toxic than CCh. 

The author considers that the maximum allowable concentration suggested is too high and 
that symmetrical dichloroethane should be included in the list of “very dangerous substances.” 

Hye. 


FATAL OrAL POISONING FROM DICHLOROETHANE. F. Wetss, Arch. Gewerbepath, u. Gewerbehyg. 
15 :253-264, 1957. 

Two fatal cases, one a man of 79 and the other a child of 2, following accidental ingestion 
of an external application for rheumatism are recorded. The “nerve balsam” contained, in 
100 cc., 100 gm. of 1.2 dichloroethane, 5.8 gm. of camphor and pine oil, and 0.5 gm. of 
salicylic acid methyl ester. 

The man died 40 hours and the child 20 hours after ingestion. In both cases the outstanding 
symptoms—convulsions, lack of consciousness and circulatory failure—and lesions—small areas 
of cerebral haemorrhage and softening—were related to the central nervous system, though in 
the case of the man the lesions were ascribed mainly to his existing condition of atherosclerosis. 

Soth cases also showed erosions of the stomach, and in the child also of the duodenum; 
these were considered to be a superficial necrosis of the mucous membrane and were accom- 
panied by extensive exudation of fibrin in the lumen. 

Although both showed toxic parenchymatous lesions of the liver and kidney, these were not 
accompanied by a clinical hepato-renal syndrome, as recorded by observers of other cases of 
poisoning by dichloroethane. 

Butt. Hye. 


VaLur oF Bioop Counts WorKeERS Exposrep to Benzene. G. CAssAn and J. Baron, 
Arch. mal. profess. 17 :602-604 (Nov.-Dec.) 1956. 


The authors describe the results of blood examinations carried out on 35 workers exposed 
to benzene. In the group there were 17 males and all were found to have normal blood counts. 
Of the 18 women, 8 had red cell counts below 4,250,000, 3 of these having counts of less than 
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4,000,000. (All had previously been normal.) Two of the women with reduced counts were 
pregnant and had been taken off work regarded as having a benzene hazard, but remained at 
work in the same bay. Some of these women had complained of lassitude, thirst, headaches and 
digestive upsets. 

General observations on benzene levels in the working environment had been made at regular 
intervals and no hazard had been found to exist. As a result of these clinical findings, however, 
a more careful investigation at each of the working sites was undertaken. This showed that 
a recently installed drying cupboard for components painted with varnish having benzene as a 
solvent allowed fumes to escape into the workroom. It sufficed to provide this apparatus with 
adequate exhaust ventilation to bring an end to the troubles complained of and to restore the 
blood counts to normal levels. 

The authors draw attention to the marked increase in susceptibility shown by women and by 
pregnant women in particular. They also point out that routine estimations of benzene in the 
atmosphere may, taken by themselves, lead to a false sense of security. 

Hye. 


ACTION OF POWDERED QUARTZ ON THE SERUM Proretns. M. Fusco and P. Piccott, Arch. mal. 
profess. 18:9-13 (Jan.-Feb.) 1957. 


Human serum was filtered 5 times through a column of freshly powdered quartz to produce 


5 separate filtrates which were examined by paper electrophoresis. The results showed a 
diminution of beta globulins and a rise of gamma globulins in successive filtrates, but there 
was no significant change in alpha globulin or albumin content. The 
of beta globulins by silica may constitute an initial activator of 


further research is necessary to investigate whether this mechanism 


authors suggest that fixation 

the silicotic lesion and that 

occurs in man. 

Butt. Hye. 

On Muttiitre anv Its Errects ON THE LUNGS oF RAtTs AFTER INTRATRACHEAL INJECTION. 
H. LicutratuH and K. G. ScuMuprt, Beitr. Silikose-Forsch. 44:1-32, 1956. 

Mullite (3A1l:0; 2SiO2) is the main constituent of hard porcelain and of many refractories 
made from calcined clay. The occurrence of mullite in industrial 
its effect on lung dust disease are reviewed in considerable detail. 

The material used was prepared by treating calcined kaolin with hydrofluoric acid. It 
contained 47% SiOz and 50% AleOs as against 28% SiOz and 72% AlsOs for mullite. Hence it 
was an intimate mixture of about 70% of mullite (identified optically and by X-ray diffraction) 
with 30% of a siliceous glass. The size fraction used was mostly below 2 microns. 

The material was injected into the lung at the rate of 50 mgm. per rat and observations 
extended over 21 months. A parallel series with quartz gave the normal silicotic reactions with 
King’s stage 5 after 8 months. The mullite did not give any fibrosis up to the end of the 
experiments, when King’s stage 0 or 1 minimal was seen. 

The dust deposits in the lungs are described and illustrated. Some dust was seen at the 
surface of the alveolar walls, where it was encapsulated, up to the end of the experiment. 
The authors had the impression that, in contrast to quartz, the amount of dust seen decreased 
with time and they suggest that removal via the bronchi and removal to the lymph glands 
continued throughout the period of the experiment. 


dusts and the literature of 


Abscesses were frequently seen in older animals, but although there were sometimes 
neighbouring dust deposits, the authors do not think that there was any causal relation between 
dust and inflammatory processes leading to abscesses. 


The mullite dust is said to be not 
fibrogenic. 


Bult. Hye, 

Tue Toxiciry or FuMes FrRoM A Diese EncGine UNper Four Dirrerent RUNNING Con- 
pitions. R. E. Partie, H. Stretcu, F. Burcess, K. Sinciatr, and J. A. G. Eperneton, 
Brit. J. Indust. Med. 14:47-55 (Jan.) 1957. 

This is a description of work carried out at the Ministry of Supply Chemical Defense 
Experimental Establishment at Porton, Wiltshire. It was undertaken to ascertain what were the 
main toxic constituents of diesel fumes which, although they have a comparatively low carbon 
monoxide content and are much less lethal than fumes from petrol engines, are sometimes 
highly irritant and smoky. A detailed account is given of the diesel engine and fuel used in the 
experiments, which were conducted under 4 different running conditions—with accessories only, 
under load, with a worn injector and with a higher fuel-air ratio, 


The methods used in 
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sampling and in the determination of oxygen, carbon dioxide, carbon monoxide, aldehydes, 
particulate matter, particulate acids, black smoke, vanadium, oxides of nitrogen and sulphur 
dioxide are described. Toxicity experiments were carried out on rabbits, guinea pigs and mice 
exposed to fumes in a special chamber. 

There is a full statement and discussion of the analytical results and the effects of the 
fumes on the animals. Under light load the engine produced highly acrid fumes which caused 
no animal deaths in 5 hours but did so in 7 hours. It is concluded that organic irritants (pos- 
sibly aldehydes) and also nitrogen dioxide were the main toxic constituents. Under moderate 
load the fumes were less acrid but more lethal, a high proportion of the animals dying during 
or shortly after exposure. Here nitrogen dioxide is considered to have been the main toxic 
agent. Replacing a sound injector by one said to be “worn” made the fumes less acrid and 
less lethal. The lower toxicity is considered to be due to a lower nitrogen dioxide content. 
Restriction of air intake resulted in very acrid fumes and much oily particulate matter. This 
fume was lethal to all animals exposed for 5 hours. Carbon monoxide was the chief toxic 
constituent. 

Bui. Hye. 


DeLayep DeatH CAUSED BY GASSING IN A CONTAINING GREEN ForaGe. F, M. Trotst, 
Brit. J. Indust. Med. 14:56-58 (Jan.) 1957. 

This is an account from the Medical Clinic of the University of Bologna of the deaths of 
a youth of 18, a boy of 12 and a man of 61 years from exposure to the air of a silo. This 
silo, in which green forage, beans, barley and oats had been stored, had been nearly empty for 
about a month but with the cover in place. The youths collapsed shortly after reaching the 
bottom of the silo and the man who went to their assistance also became unconscious in a 
few minutes. When dragged out the youths were dead. The man was alive but unconscious. 
He was taken to hospital where he died after 5 days without recovering consciousness. A full 
clinical account is given of his case. References are given to described cases of carbon dioxide 
poisoning, which is considered to have been the cause of these 3 deaths, for no evidence of 
any other dangerous gas was discovered. 

The precautions that should be taken to prevent carbon dioxide poisoning are described 
and these include the prohibition of this type of silo which is half-buried in the ground and 
and is only ventilated by a single opening in the roof. The use of small caged animals or 
lighted candles for testing the safety of enclosed atmospheres is discussed with the warning that 
in dogs, cats, rats and mice a 10% concentration of carbon dioxide may have no observable 
effect but in man may be dangerous to life. 

3ULL. Hye. 


EXPERIMENTAL DATA FOR DETERMINATION OF THE MAXIMUM ALLOWABLE CONCENTRATION OF 
DICHLOROETHANE IN THE ATMOSPHERE. M. Kk. Bortsova, Gigiena i sanit. 22:13-19, 1957. 

The English summary appended to the paper is as follows :— 

“The concentrations of vapours of dichloroethane, which have been determined by the 
microprecipitation method, ranged from 3.5 to 38.6 mg/m* of air in the radius of 200 m from the 
sources of discharge. The olfactory threshold concentration of dichloroethane, which has been 
determined on 21 persons, was 23.2 mg/m*. Persons with a more acute sense of smell feel 
the presence of dichloroethane at a concentration of 17.5 mg/m* Vapours of dichloroethane 
at concentrations of 6-50 mg/m* lower the light-sensation of eyes so much so as the concentra- 
tion increases. With the help of plethysmographic examinations, it has been determined that 
these concentrations of dichloroethane give rise to vasoconstriction, the degree of which is 
directly proportional to the concentration of exhaled air. Spirographically it has been deter- 
mined that the vapours of dichloroethane at the same concentrations give a reflex change of 
rate, depth and rhythm of respiration. The maximum allowable concentration at one time of 
dichloroethane in the atmosphere should not exceed 4 mg/m*.” 

Bu. Hye. 


Orcanic PHOSPHATE INSECTICIDE POISONING: AN AGRICULTURAL OcCUPATIONAL HAZARD. 
C. S. Perry, J. Louisiana M. Soc. 109:158-164 (May) 1957. 


Four cases of organic phosphate insecticide poisoning incurred during the cropdusting 
season are reported. The first patient was wearing protective clothing and a respirator while 
opening cans of 25% parathion. Apparently either the mask leaked or the filter elements were 
exhausted by long use. The second patient was spraying methyl parathion from an airplane. 
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A slight leak in the storage tank permitted the insecticide to come in contact with the pilot’s 
leg for several days. The third patient applied TEPP with a small hand-sprayer with no 
protective clothing or respirator. The fourth patient, employed as a “flagger” in the cotton 
fields, was exposed to a spray of 1% methyl parathion released from an airplane. Symptoms 
described in each case varied but were typical. One symptom in the pilot was contraction of 
the pupils; this condition is an additional hazard to pilots spraying organic phosphate insecti- 
cides in that accommodation may be impaired, making judgment of depth and distance poor. All 
four patients were treated successfully with atropine. The recommended initial dose is 2 to 
4 mg. given intravenously or intramuscularly. Additional dosage depends upon the effects of 
the first dose; the effects of the drug are “titrated” against the effects of the poison. Artificial 
respiration may be necessary for the comatose patient. The contaminated clothing must be 
removed and the body washed in an effort to prevent continuing absorption through the skin. 


Inpusr. Hye. Dicest. 


THe BLoop CoAGULATION Process IN CHRONIC CARBON DISULPHIDE POISONING. 


G. Sarra and 
L. Gattont, Med. lavoro 48 :229-237 (April) 1957. 


The authors at the centre for the study and research on occupational diseases at the 
University of Milan have investigated certain liver-function tests and also the whole coagulation 
process in chronic CSz poisoning. 

Seven patients were suffering from chronic encephalopathy, and 2 from polyneuritis of the 
lower limbs, while as controls 2 others who also had been exposed to CS. but who showed 
no signs were also examined. The tests carried out were :—blood coagulation time in ordinary 
and silicone tubes; Quick’s prothrombin test, determination of Factors V and VII; loading 
tests with vitamin K, and with Tromexan [ethyl biscoumacetate]; prothrombin utilization; 
Howell’s recalcification time; in vitro heparin tolerance; the platelet count; blood urea; and 
serum protein relationship. 

The persons tested had been working in artificial silk filature factories for varying periods 
which did not appear to be material as 1 person not showing signs had worked in rayon filature 
for 33 years. 

The results found were as follows: the most constant was a defect in the prothrombin 
complex ; response to vitamin K loading was incomplete or delayed; there was slight increase 
in bilirubin and urobilin; increased ratio of beta to alpha globulin; increased heparin tolerance. 
There was no alteration in the platelet count or in the thromboplastic factors. 


Butt. 


Carson DisuLripe PotyNeuritis. A. Gasca Ruiz and M. Mateo REAL, Med. y segur. trab. 
5:63-68 (April-June) 1957. 
Five cases of carbon disulfide polyneuritis among employees manufacturing artificial textile 
fibers are described. The etiology, pathology, and general clinical picture of carbon disulfide 
poisoning are discussed. Polyneuritis caused by carbon disulfide, on which little had been 


published, is especially considered. Successful therapeutic measures include preparations from 
suprarenal capsules, vitamin By, and vitamin PB. 


Inpust. Hyc. Dicesrt. 


ASSESSMENT OF Toxicity. A MEMORANDUM PREPARED BY THE ToxicoLocy Committee [E. J. 
KinG, Chairman] oF THE Mepicat Researcn Councit. Monthly Bull. Ministry of 
Health & Pub. Health Lab. Service (directed by Med. Res. Council) 16:2-5 (Jan.) 1957. 


This memorandum sets out briefly some of the principles governing the conditions of use 
of toxic materials. 


There is no prescribed pattern of tests for toxicity, but in general all data should include 
information on the size of the single lethal dose when given by mouth, diluted or undiluted; 
the signs of poisoning; the cumulative effect; the maximum safe concentration in the diet 
of growing rats; an opinion on the general mode of action; evidence of metabolic fate; and 
special tests for skin penetration or toxicity on inhalation. Only occasionally can data from 
animal experiments be extrapolated satisfactorily in terms of human exposure, and a safety 
factor has been adopted, which is generally that the level for man should be no more than 1% 
of the threshold level for the most susceptible animal. Additional safety is provided by the 
fact that animals eat much more, relatively, than man, though this may not apply to infants. 
Encouragement should be given to the use of less toxic materials where alternatives exist. 
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The memorandum contains general notes on special problems relating to chemicals in food 
and drink, and on occupational exposure, but it does not enter into detail. In fact, the whole 
short memorandum is a statement of principles only. 

Hye. 


THe RELATIONSHIP OF VARIOUS KiNpDs OF Mine Dust 10 THE INCIDENCE OF SILICOSIS. 
M. LANDWEHR, Staub 46 :449-465, 1956. 

The incidence of silicosis in a number of mining districts in Germany is compared with the 
mineral composition of air-borne dusts in typical concentrations as found in the local workings. 
From this comparison the likelihood of a dust producing lung disease is assessed in a general 
way. Individual mineral dusts are then assigned the following arbitrary factors :— 

Quartz 1 

Felspar, mica, talc, other silicates and dusts containing over 25% quartz 0.7 
Dusts containing 5% to 25% quartz 0.5 
Dusts containing less than 5% quartz 0.3 
Clay minerals 0.2 
Ores and coal 0.01 

The silicosis hazard of a mixed dust is found by multiplying the percentage of each mineral 
it contains by the appropriate factor and adding together the products for all constituents. 
Corrections are then applied for the proportion of respirable dust and the concentration. 

The procedure is put forward as a means of arriving at maximum allowable dust concen- 
trations with due regard paid to composition. 

Butt, Hye. 


A Case oF FataL PoIsONING FROM CLEANING A PETROLEUM TANK. W. NAeveE, Zentralb. 

Arbeitsmed. u. Arbeitsschutz 7 :89-90 (April) 1957. 

The circumstances under which this fatal case of poisoning occurred are described. A 
German tanker lay unloading in the port of Hamburg. An emptied oil compartment was due 
for cleaning after it had been cleared of gas by steam and ventilation as prescribed by the 
authorities. A sailor aged 29 years was detailed for the cleaning and after being fitted with a 
tested respirator entered the tank which he proceeded to cleanse by water from a hose pipe. 
He was kept under observation, and after about an hour was seen to fall, probably as a result 
of the recoil of the water under pressure. This fall brought about a defect in the expiratory 
valve of the respirator through contact with the oily floor of the tank but the sailor got up 
at once and was then able to climb out of the space he was cleaning, when he collapsed and 
became unconscious. Artificial respiration was applied but on arrival at the hospital about 
an hour after the accident he was dead. At the post-mortem examination hyperaemia and 
oedema of the brain and lungs, acute dilatation of the heart and hyperaemia and haemorrhages 
in other organs were found. The most noteworthy finding on histological examination was 
very marked fatty degeneration of the ganglion cells of the brain. 

The nature of a poisoning is here discussed in particular relation to benzene poisoning but 
in this instance the precise composition of the residual gases and vapours in the tank could 
not be determined. The accident led to an official investigation and recommendations for the 
improvement of official precautions to prevent similar fatalities. 

Hy. 


THE HyGIENIc AND TOXICOLOGICAL SIGNIFICANCE OF LEAD Dust IN THE EXHAUSTS OF Morors 
Ustnc Fuets CoNnTAINING TETRA-ETHYL Leap. J. Ztschr. Praventivmed. 
2:140-151 (April) 1957. 

The experimental work reported in this paper is introduced by description of the literature 
of different countries on the problems associated with the addition of tetra-ethyl lead to motor 
fuels. Particulars are given of the amounts of tetra-ethyl lead which are added and of the 
composition of “ethyl fluid.” The experiments which were undertaken consisted in the 
examination by means of the electron microscope of particles deposited in a given time from 
the exhausts of motor cars in order to determine the number of these particles and their size. 
Their composition was also investigated by X-ray and micro-chemical methods. Some of the 
results are stated and an illustration is given of the electron microscopical appearances. The 
findings are discussed in relation to the health hazard and they are also compared with 
the results which have been obtained by the chemical analysis of particulate matter obtained from 
exhaust gases by filtration. 


Butt. Hye. 
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ASSESSING THE HEALTH OF THE INDUSTRIAL Worker. R. S. F. Scottie, Brit. J. Indust. 

Med. 14:145-149 (July) 1957. 

Health, defined by the World Health Organization, as physical, mental, and social well- 
being and not merely the absence of disease, continues to defy reliable assessment. In assessing 
the influence of an occupation on health, the main criterion must be disease. The association 
between disease and occupation is easily observed when the clinical picture is clear as in lead 
poisoning or silicosis; but sometimes it is so obscure that it is only recognized by a sharp and 
experienced mind. Many occupational diseases which are not fatal may be revealed by scrutiny 
of sickness absence rates, but such statistics are beset with difficulties. Treatment records 
in industry are sometimes used to measure occupational health, but they may be an unreliable 
index of minor accidents and illnesses. Studies of mortality and morbidity rates may only 
point to occupational hazards and may have to be followed by field surveys in which workers 
and their environment are examined. Examples of such surveys are reported. The field survey 
may be of value in studying diseases which have a relatively high prevalence, but it is less 
useful when the prevalence is low, as in lung cancer in chromate, asbestos, and arsenic workers, 
because large populations have to be seen in order to get conclusive results. Neurotic and 
mental illnesses are most difficult to assess by statistical and survey methods. Until health 
is defined in terms that are measurable, the research worker will be inclined to leave “health” 
and mental illness aside and study disease which can be measured. 

Inpust. Hye. Dicest. 


MYELOGRAM, PORPHYRIN METABOLISM, SIDEREMIA IN SATURNINE PATIENTS TREATED WITH 

CALCIUM VERSENATE. G. SaAitA and L. Morro, Med. lavoro. 48:130-140 (Feb.) 1957. 

An investigation was carried out into the effect on the bone marrow and blood of patients 
treated for lead poisoning with calcium versenate (CaNazEDTA). From a study of records 
it appeared that notwithstanding the potent detoxicating action of the drug the anaemia did not 
respond with the same certainty. In 6 cases of lead poisoning, 3 of colic and 3 of anaemia, 
the sternal bone marrow was examined before and after treatment which was given in daily 
doses of 2 gm. in 2 courses of 7 days with an interval of 8 days between. Examinations of 
blood and urine were made throughout and the findings are given in detail for each case. 
As a result of the investigation the view that any depressive action of versenate on the bone 
marrow occurs could be excluded. The bone marrow function was satisfactory at the end of 
the treatment; only in patients with colic a decrease of erythroblastic hyperplasia was observed, 
but this was regarded as normal towards the end of an acute episode. In the 6 cases studied the 
favourable action of versenate in a reduction of coproporphyrinuria could be confirmed; on 
the contrary, protoporphyrinaemia was practically unchanged even after the second course of 
treatment. The biochemical picture of the anaemia thus remained unchanged under treatment 
with versenate. 


Butt, Hye. 


THe Errecr oF AN Arroso: DererGENT IN CHRONIC BRONCHITIS. K. 
1 :611-613 (March 23) 1957. 

Many patients with chronic bronchitis have difficulty in bringing up viscid sputum. 

Aerosol detergents have been used to reduce viscosity and thus to aid expectoration. The 
author describes a clinical trial of Alevaire which has 0.125% of a detergent superinone 
(Triton WR 1339) in a sterile aqueous solution of 2% sodium bicarbonate and 5% glycerin. 

25 patients with chronic bronchitis were given this solution and a similar solution without 
the detergent, as aerosols, under suitably controlled conditions. Clinical assessments and special 
tests of the viscosity of the sputum showed that both solutions equally helped expectoration 
and reduced viscosity. This effect was apparently due to hydration of the viscid sputum and 
not to any specific effect of the detergent or the sodium bicarbonate. 
simple water aerosol is all that is necessary to help expectoration. 


N. V. PAtMer, Lancet 


It is suggested that a 


But. Hye. 
NecrotiziNG NEPHROSIS AFTER TREATMENT OF A CASE OF SUBACUTE-CHRONIC LEAD POISONING 
witH CAEDTA 1n HicH Doses. W. Vocr and H. Corrier, Schweiz. med. Wehnschr. 
87 :665-667 (June 1) 1957. 
The English summary appended to the paper is as follows :— 
“A 38 year old male suffering from subacute-chronic lead poisoning was treated with an 
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erroneously high dose of Calcium disodium ethylene diamine tetra-acetate (“Ca EDTA”). 
The dosage was about 600 mg per kg body weight and day. After a therapy of 5 days duration 
an anuric uraemia complicated by a massive lobar pneumonia occurred. The autopsy, which 
was performed immediately after death, revealed a necrotizing nephrosis with extreme swelling, 
desquamation, small-vacuolar degeneration and necrosis of the epithelial cells in the proximal 
tubules and in the loops of Henle. The lead content of the kidneys was significantly higher 
than the one of the liver, suggesting that CaEDTA was promoting lead excretion by the 
kidneys. The possible toxic effect of Ca EDTA and its chelate with lead are discussed.” 

Hye. 


INDUSTRIAL MEDICINE IN EUROPE, CONFERENCE IN SAARBRUCKEN, May, 1956. Edited by H. J. 

SyMANSKI, Zentralb. Arbeitsmed. u. Arbeitsschutz, Supp. 3, 1956. 

At the conference of the German Society of Industrial Medicine and Hygiene (Deutsche 
Gesellschaft fur Arbeitsschutz. e.V.) held in Saarbriicken under the chairmanship of Dr. F. 
JAHNE in May 1956, a total of 38 papers were presented. Of these, 8 dealt with experience 
in foreign countries and therefore it was considered to be justifiable to publish under the 
title of “Industrial Medicine in Europe.” These 38 communications, most of which are short, 
give a large amount of useful information on a wide range of interests in the subject. They 
are all in the German language. 

The first paper, by Professor H. SyMANSKI (Saarbrucken), the organizer of the conference, 
dealt in general terms with some of the applied and scientific aspects of industrial medicine 
which in the modern overcrowded industrial world has an ever-increasing economic and ethical 
importance. The papers which followed may be considered under a series of general headings. 
SILICOsIs. 

(No. 18.) Silicosis and Silico-tuberculosis in Holland was discussed by Dr. A. V. M. Mey 
( Treebeek-Heerlen, Holland). He described the Dutch law in respect of compensation for 
industrial silicosis and considered the difficulties which exist in determining the entitlement of 
workers to this compensation since such conditions as emphysema or tuberculosis occurring in 
workers exposed to dust inhalation may not be causally connected with their occupation. 

(No. 20.) Some Clinical Points in relation to Silicosis by Dr. E. Krauss (Sulzbach-Saar) 
is mainly an account of the Caplan syndrome (with rheumatic polyarthritis) which occurred 
in several mine workers. These workers received compensation but the author is doubtful of 
the association of the disease with their occupation. 

(No. 21.) Non-tuberculous Necroses in Silicotic Lesions, a paper presented by Dr. Kart 
LIEBERMEISTER ( Neunkirchen-Saar), is a description and discussion of the author’s views on 
the differentiation between tuberculous and non-tuberculous necroses and cavity formation in 
silicotic lungs for the purpose of assessing the prognosis. 

(No. 22.) Results of Treatment of Stlico-tuberculozsis by Dr. E. Horrsten (Sulzbach-Saar) 
describes the findings in a group of 46 severe cases in which the great majority of patients were 
treated with a combination of streptomycin, isoniazid and PAS. The treatment was considered 
to be of much value in improving very greatly the general physical and mental state of the 
patients, although it did not definitely prolong their lives. 

(No. 23.) The Significance of Silicotic Changes in the Lymphatic Nodes by Dr. W. HeErzoc 
(Quierschied-Saar) is a paper which gives a description, illustrated by 12 photographs, of the 
histological appearances of silicosis of the lymph nodes and the extension of the silicotic changes 
to other parts of the lung tissues. 

(No. 24.) Silicosis in France by Dr. J. DecHoux and Dr. L. Ruyssen ( Merlebach-Moselle ) 
gives some account of the legal aspects of compensation for silicosis in France and of the 
methods which are adopted for the assessment of the degree of disability. 

(No. 25.) The Value of Tests of Function in the Assessment of Disability in Silicosis by 
Dr. W. KoetcH (Bad Munster am Stein). In this paper there is a description and discussion 
of the value of certain physiological and pharmaco-dynamic tests in the assessment of function. 
These tests include spirographic study, the Tiffeneau test, the influence of broncho-dilators 
such as ephedrine, the acetylcholine cough reflex and others. 

(No. 26.) A paper on The Average Age at Death in Silicosis by Dr. N. Fery (Saar- 
briicken) gives the statistics in the Saar for the period 1947-55 of 771 fatal cases. The average 
age at death was 55.7 years as compared with the figure of 64.87 for the general male popula- 
tion over 14 years of age. 
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(No. 27.) Some Aspects of Disability Assessment in Pneumoconiosis by Dr. H. Zoses 
(Saarbriicken) is the title of a general paper on assessment in relation to compensation, in 
which the author deals shortly with X-ray findings, emphysema, moderate silicosis in older 
people, diminished earning power at the beginning of compensation, and healed silicotuberculosis. 

(No. 28.) The Diagnosis of Right Heart Changes in Silicosis by Dr. D. HAAN (Sulzbach- 
Saar). This is a careful account of the extensive experience of the author and of other 
workers on the diagnosis of cor pulmonale in patients with silicosis, by electrocardiograms and 
determination of venous pressure. 


(No. 37.) Change of Place of Work im the Prophylaxis of Silicosis by Dr. N. Fery 
(Saarbruicken). This paper deals with the technical, social and economic aspects of the prob- 
lems inherent in changing the place of work of men with early silicosis in order to prevent 
physical deterioration. 

!NDUSTRIAL SKIN DISEASES. 

Industrial dermatoses were considered from the viewpoints of causation, diagnosis, economic 
importance, prophylaxis and legal enactments for compensation in:— 

(No. 11.) Thoughts on Indu:trial Dermatoses by Dr. H. WoHNLIcH (Saarbricken), 


(No. 12.) Medical Insurance Aspects of Industrial Skin Diease by Dr. H. 


GROESCHEL 
( Wiesbaden), 


(No. 29.) The Problem of Change of Occupation in Skin Disease by Dr. H. Merz (Saar- 
briicken). 


Poticy AND Practice OF INDUSTRIAL MEDICINE IN Europe. 

A number of interesting papers on the attitude to industrial medicine in different countries 
were presented. 

(No. 3) State Institutions for Industrial Medicine in the German Republic by Dr. E. 
LEDERER (Munich) gives a short historical account and a description of the institutes in 
Bavaria, Westphalia and Lippe, Lower Saxony and Baden-W urttemberg. 


(No. 4.) Industrial Medicine in Italy by Dr. E. V. Victiant (Milan) is an excellent survey 
in outline of industrial medical organization and teaching in Italy. 

(No. 6.) Industrial Medicine in France by Dr. H. Picarp (France) describes some aspects 
of French policy. 

(No. 14.) The Helsinki Institute of Industrial Medicine and Hygiene by Dr. L. Noro 
(Finland) is a good account of the organization, departments, personnel and activities of the 
institute and of some of the Finnish problems in this field. 

(No. 15.) Industrial Diseases in Switzerland by Dr. A. Srockty (Lucerne) gives an 
account of the main diseases of industrial workers, their prevalence and of the cost of com- 
pensation. 

(No. 16.) The Work and Problem: of Industrial Medical Inspectors in Austria by Dr. F 
Stocker (Vienna) and The Present Attitude to Industrial Medicine in Austria by Dr. F. 
TTUCHMANN are short general papers. 


OrHer Aspects oF INDUSTRIAL MEDICINE. 


(No, 31.) Some New Problems in Industrial Pathology by Dr. E. W. BAaper ( Hamm) 
is a paper with a considerable bibliography which deals particularly with the pathological 
aspects of emphysema in workers in cadmium and of poisoning by isocyanates. 

(No. 33.) Carbon Monoxide in the Air and in the Blood by Dr. W. Stein (Saarbriicken). 
\cute carbon monoxide poisoning is rare in the Saar but chronic or suspected chronic effects 
of this gas are common. There is a short description, without details, of the author’s modified 
palladium chloride method for the determination of CO and a record of some of the concentra- 
tions of the gas in the air of the work place and in the blood of workers. 

(No. 35.) Tuberculosis as an Occupational Disease of the Nursing, Medical and other 
Staff of Hospitals by Dr. L. Hern (Hanover). This paper stresses the importance of the risk 


of tuberculosis to hospital staffs by reference to and analysis of 1,000 such cases recorded in 
the period 1945-55. Of these cases 654 were in nurses and 96 in doctors. There is an account 
of the distribution of these cases by age and by type of institution in which the infection 
occurred. 
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In addition to the papers to which special reference has been made, there were a number 
which added to the success of the conference. Among the subjects dealt with were :—work 
and rhythm, industrial physiological problems in mines and foundries, assessment of disability 
after accidents, protection against dusts and toxic gases and the employment of partly dis- 
abled workers. 


Butt. Hye. 


Community Air Pollution 


RESPIRATORY AND CarpIAC DEATHS IN Los ANGELES Smocs. C. A. Mitts, Am. J. M. Se. 
233 :379-386 (April) 1957. 

“There is developing today a new type of community health hazard associated directly with 
the irritating ozone (or oxidant) smogs shown by Haagen-Smit to arise largely from the 
action of sunlight upon atmospheric mixtures of the unburned hydrocarbons and nitrogen oxides 
derived from liquid-fuel motor exhausts.” This type of smog appeared first in Los Angeles 
over a decade ago and as it is now beginning to afflict other urban communities, it is important 
to evaluate as closely as possible the associated health hazards. The study here described con- 
sists of a reappraisal of the 1947-49 Los Angeles data (discussed briefly in a previous publica- 
tion) with the addition of data for 1953-55. Tables present a month-by-month summary of 
data on day-by-day respiratory and cardiac deaths (influenza, pneumonia, bronchitis, asthma 
and cardiac conditions) as related to the Stanford Research Institute’s smog index. The smog 
index (based on meteorological factors) was also studied in relation to actual air analyses and 
it was found that there was a “highly significant relationship” between ozone values and smog 
index values. The statistical analysis of these data is fully described and discussed. 

An important result of the study was to the effect that “smogs are indeed related to very 
considerable increases in respiratory and cardiac deaths.” These excess deaths are not limited 
to elderly people: younger age-groups also are significantly concerned. Prompt and energetic 
measures to lessen the pollution of the atmosphere are called for. It is also pointed out that 
ozone formerly considered to be a harmless and even beneficial ingredient of the atmosphere is 
now recognized to be potentially harmful to plant and animal life in concentrations of above 
0.2 p. p. m. The maximal allowable limit of the gas for industrial in-plant workers has 
recently been reduced from 1.0 to 0.1 p. p. m. A table gives the relation of the smog index to 
ozone concentration in the air—at smog index 1.0 the average ozone content was 16.0 per 
100 million of air, at smog index of 10+ the average ozone figure was 41.6. 

Hye. 


Atk PoLLuTION RESEARCH AND CONTROL IN GREAT Britain. 
Health 47 :559-69 (May) 1957. 

Use of bituminous coal is a main cause of air pollution in Great Britain. About 20 million 
tons of carbon monoxide are discharged by domestic and industrial chimneys and about 4 million 
tons by various engines and vehicles. The standard deposit gauge shows that as much as 500 
to 2,000 tons of solid matter are deposited per square mile each year, with the average in 
urban areas being 200 to 400 tons and in rural areas less than 100 tons and as low as 10 tons. 
Results are not comparable with other gauges. Standardization of measuring instruments is 
suggested to make possible comparable results. Smoke as measured by passing a known volume 
of air through filter paper ranged from 1 mg per 100 cu. m. of air in sparsely populated areas 
to 100 mg in industrial areas with a high of 400 mg/ cu. m. Sulfur concentration is measured 
by “volumetric” and “lead peroxide” methods. The concentration of sulfur dioxide varied from 
1 to 20 parts per 100 million volumes of air and as high as 100 to 200 parts. 


Pub. 


ALBERT PARKER, Am. J. 


The Department of Scientific and Industrial Research (DSIR) makes systematic surveys 
and special investigations. Studies have shown that half of the smoke pollution in one city 
came from places 50 miles away under certain meterologic conditions. The rate of metal 
corrosion has been found to vary with the amount of sulfur dioxide in the air. Smog incidents 
associated with increased mortality date from 1880. Correlation of pollution with mortality 
statistics is lacking or is meager. Deaths attributed to smog in London numbered 300 in 1948; 
in Liege, Belgium 63 deaths in 1930; in Donora, Pa. 20 deaths in 1948; in London and Thames 
Valley 4000 deaths in 1952. At the time of the 1952 incident the smoke concentration ranged 
from 45 mg/100 cu. m. in the central area to 10 mg in outer areas; sulfur dioxide ranged from 
20 to 5 parts per 100 million parts of air by volume. This was 5 to 10 times normal. 
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An intelligence organization was set up to detect and measure continuously with portable 
equipment when necessary smoke, sulfur dioxide, carbon monoxide, soluble sulfate including 
sulfuric acid and hydrogen sulfide, to prevent recurrence of the 1952 incident. In 1956 smog in 
London was alleged to have caused 1000 deaths. Smoke and sulfur dioxide were about 3 times 
normal with large individual variations. 

Air pollution is injurious to physical and mental health but the extent is not known. More 
specific knowledge is needed. Available information suggests air pollution is one of the factors 
affecting the incidence of lung cancer. The need is for reduction of air pollution. The damage 
in Great Britain was estimated at 250 million pounds per year plus loss of fuel due to in- 
complete combustion, Control measures include cleaning of coal; reduction of sulfur content of 
fuel oil; more efficient combustion of coal, oil and gasoline; individual physiologic and psycho- 
logic adjustment to the use of hard coal and coke in place of soft coal; use of electric and 
diesel power in place of steam, and use of grit catchers. 

Economic means for grit and dust extraction in industry, and the reduction of sulfur 
dioxide from flue gases remain to be developed. In one method 35 tons of water is needed 
for every ton of coal burned to dissolve sulfite into sulfate with the aid of calcium carbonate 
and air. In another instance, the cost of removing 97% of the sulfur dioxide from oil fired 
boiler flue gas was somewhat more than 8 to 10 shillings per ton of oil burned. A promising 
process is scrubbing the flue gas containing sulfur oxide with a solution of ammonium salts 
to which is added ammonia. Carbon monoxide reduction is accomplished through improved 
efficiency of combustion and discharge into the upper atmosphere. Exhaust motor gases may 
be reduced by catalytic units to complete combustion. 

Existing air pollution control laws have not been really effective. The Clean Air Act of 
1956 is expected to be more effective, but the work of public health inspector will be greatly 
increased. 

Pus. HeattH ENGR. 


STUDIES ON WORKING ENVIRONMENT WITH SPECIAL REFERENCE TO METEOROLOGICAL FACTORS 
W. Warmest, Arch. Gewerbepath. u. Gewerbehyg. 15 :265-284, 1957. 
Investigations into the causes of rheumatism have shown that in certain branches of 
industry the incidence is relatively high, especially where workers are employed in air- 
conditioned rooms and outside. This study 


deals with an investigation in the manufacture 
of tobacco where the risk of chills resulted 


from the humidity and high temperature main- 
tained for the processes. Observations of air temperature and humidity were made and 
recorded in the different departments. At times cooling power was determined with the kata- 
thermometer, the usefulness of which was confirmed. The optimal conditions in the rooms 
for damping and unbaling tobacco leaf were: air temperatures of 22-24° C. and relative 
humidity of 80-93% maintained throughout the year. Whereas the air temperature was prac- 
tically constant the humidity varied between 50% and 80% owing to the frequent opening 
of doors for movement of material etc. These rises in humidity were particularly trying to 
the workers, causing reduction of evaporation of perspiration and a feeling of sultriness 
Charts show continuous curves for air temperature and humidity over a week; a table gives 
the monthly mean readings of temperature and vapour pressure at 8-9 a. m. and 2-3 p. m. for 
2 years. In a series of charts the data obtained in the rooms of the factory are compared with 
each other and with similar data from points outside. 

The amount of effort expended during work was estimated by the loss of weight through 
perspiration. In 3 workers, who had no complaints, (weights: 63, 67 and 68 kgm.) the 
average loss was 450 gm. per hour. In some individual workers the loss was much less; in 1 
(weight 62 kgm.) who complained of rheumatic troubles, the loss was only 250 gm. per 
hour. This example is taken as showing early signs of faulty acclimatization to the atmospheric 
conditions in the work rooms and impairment of the heat regulating mechanism which, in 
severe cases, is a forerunner of heat stroke. 

The heat regulating mechanism is considered in relation to measurements of atmospheric 
conditions in the work rooms, observations on skin temperature and on weight loss through 
perspiration; the hygienic evaluation of the data is discussed. Readings of drybulb ther- 
mometer and relative humidity, arranged in a “klimagramm” according to Pets LeuspEN and 
FREYMARK, showed that in a new factory with improved air conditioning the observed points 
fell within the zones of safety, whereas in the old factory they fell almost wholly in the zone 
where working conditions not only caused definite discomfort but were a possible danger to 
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health. While it is not always possible to adapt atmospheric conditions to considerations of 
health practical prophylaxis could be achieved by attention to such matters as suitable clothing 
and diet and by shortening the periods of work under unfavourable conditions. 

Butt. Hye. 


HisrotocicAL Responses oF PLantr Leaves TO HyproGEN FLUORIDE AND SULFUR 
Dioxmer. RicHARD A. SoLtperG and Donatp F, ApAMs, American Journal of Botany, 
43:755-60 (December 1956). Battelle Technical Review, 6, 200a (May 1957). 

Histological responses to HF and SOs were indistinguishable. Various postulates are dis- 
cussed concerning the means and pathways by which a phytotoxic air pollutant may enter 
the leaf and produce injury. 


Pus. HEALTH ENGR. Asst. 


Some New Data ON THE POLLUTION OF THE ATMOSPHERES OF INDUSTRIAL Cities Wirn 3-4 

BeNzopyrRENE. P. P. Dikun, L. M. SHAsBAp, and V. L. Norkin, Gigi. i Sanit. (Moscow), 

21, 6-11 (January 1956). Meteorological Abstracts and Bibliography, 8, 315 (March 1957). 

The pollution of the atmosphere of Leningrad and its environs, with the carcinogenic com- 
pound 3-4 benzopyrene was investigated by examining snow samples collected over a specified 
time interval from a given area in various locations and determining quantitatively the amount 
of this substance by a chromatographic fractionation method. The 3-4 benzopyrene content 
of snow samples collected in various parts of the city is used to estimate the amount of this 
substance thrown out annually into the atmosphere and data are given in a table. Amounts as 
high as 7.5 mg/1/m?/6 mos were recorded in some localities. It is noted that 3-4 mg. introduced 
into experimental mice produce cancer. 


Pus. HEALTH ENGR. 


RECOVERY OF SuLFUR DioxipeE FROM FLUE Gases. G. Tarsutton, J. C. Driskert, T. M. 
Jones, F. J. Gray, and C. M. Smrru, Indust. & Engin. Chem. 49 :392-95 (March) 1957. 

Flue gas in general is a synthetic mixture of 0.35% SOs, 3.5% O, 16% COz and 80% N. 
The recovery of SOs from flue gases could be a new source for vast quantities of sulfuric 
acid or ammonium sulfate. The authors describe in the article a method whereby the manganese- 
ozone process a maximum concentration of sulfuric acid of 40% was obtained. Dilute sulfuric 
acid made by the direct manganese-ozone processes would have a low sale value. It would need 
concentration to obtain a valuable acid. Since stack gas must be cooled before scrubbing, its 
sensible heat might be used to concentrate the acid. 

The ammonium sulfate process is similar to the direct sulfuric acid process—the reactions 
are catalyzed by a combination of manganese in the scrubber solution and ozone in the gas. In 
the scrubber solution it neutralized with ammonia to form a concentrated solution of ammonium 
sulfate. 


Pus. HEALTH ENGR. Asst. 


Air Pottution RESEARCH IN CoAL MINES AND Its BEARING ON AIR PoLLUTION ABOvE GROUND. 
G. NAGELScHMiIpT, Inst. Mech. Engrs., Conference on the Mechanical Engineer’s Contribu- 
tion to Clean Air, London, Feb. 19-21, 1957, Session 4, Paper 1. 

When the electron microscope was used to supplement the optical microscope for examining 
dust collected from air in coal mines, large numbers of particles under 1 micron in size were 
revealed. Unlike fragments of coal produced by mining processes, these small particles were 
spherical and often highly aggregated. 

A new technique, in which a heat-stable membrane of aluminium oxide thin enough to 
he transparent to electrons was used, enabled the temperature at which the organic material 
of the particles burnt away to be determined. It was found that whereas particles of carbon 
black required heating in air to 550° C. for complete oxidation, a temperature of 400° C. 
sufficed for the fine particles in mine atmospheres; atmospheric pollution, sampled above 
ground, contained particles of similar appearance which burnt away at the same temperature. 
It was evident that this was the origin of the fine fractions in the mine which had been drawn 
in with the ventilating air. Their low combustion temperature suggested that they were tar- 
like in composition; a sample of exhaust smoke from a diesel engine contained particles of 
similar appearance which, however, required heating in air to 450° C. to remove the bulk of the 
deposit. 
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The weight of fine particles of air pollution is so small that they can make no appreciable 
contribution to coal-miners’ pneumoconiosis which is caused by the inhalation of a considerable 
quantity of coal dust; it is conceivable, however, that air pollution is associated with bron- 
chitis, both in miners and in urban populations. 


sULL. Hye. 


RouTINE Surveys oF ATMOSPHERIC PoLLUTION BY Dust AND SULFUR Dioxipe AROUND POWER 

STATIONS OF THE CENTRAL Exectrriciry AutHority. W. D. JArvis and L. G. Austin, 

J. Inst. Fuel (London) 30:435-46 (Aug.) 1957. 

The paper gives details of a number of atmospheric pollution surveys which have been 
carried out by the Central Electricity Authority to observe changes in the level of dust deposition 
and sulfur dioxide pollution in the neighborhood of modern power stations when the power 
stations were put into operation. The results so far obtained show that the increase in the rate 
of dust deposition within a radius of 2 miles of a power station is small. The average con- 
centration of sulfur dioxide at ground level has shown a trend toward a small increase with 
increasing power station output, but changes which occurred in the background levels of sulfur 
dioxide concentration during the period of the surveys do not allow a significant conclusion to 
be drawn. The results suggest that other methods of measuring small changes in the concentra- 
tion of sulfur dioxide should be considered. The max. contribution of the power station is 
believed to be less than 0.2 mg. SOs:/100 sq. cm./day, and it is doubtful whether the lead 
peroxide instrument can significantly detect changes of this amount. Other methods of 
measuring sulfur dioxide concentrations, using short-period determinations, would probably 
provide more reliable information. 


Arr Poti. Controt A. ABST. 


A SuMMARY OF THE FLyY-AsH Disvosat H. H. Russet. Presented at the East 

Central Sec. Meeting APCA Columbus, O., Sept. 17, 1956. J. Air Poll. Control A. 7 :46- 

47 (May) 1957. 

Fly ash can become a valuable raw material and its sale price can equal that of the original 
coal. A recent country wide inventory of fly ash shows production in 1953 as 6.8 million and 
in 1956 as 8.25 million. A number of uses have been developed and significant amounts of fly 
ash are being sold. Fly ash has been used in concrete and from these uses definite specifications 
have been determined. Probably the most important of these is the ASTM specification. There 
are 7 other specifications in existence for fly ash essentially the same as this but with individual 
modification depending upon the area in which they are developed. 


Arr Poti. Contrrot A. ABST. 


ATMOSPHERIC POLLUTION, TEMPERATURE INVERSION, AND DEATHS FROM BRONCHITIS. L. ROBERTS 
and J. W. Barey, Lancet 1:579 (March 16) 1957. 


A direct association between climatic conditions and deaths from bronchitis has often been 
assumed. The authors have found similar trends in the relationship between sulphur dioxide 
content of the atmosphere, deaths due to bronchitis and the number of days showing temperature 
inversion—an inversion being recorded when minimum temperature was at least 5° F. lower 
at ground level than it was 4 feet above the ground. Sulphur dioxide is probably concentrated 
at ground level in conditions of inversion as there is then less dispersion of gases. 


3ULL. Hye. 


Detection of Airborne Contaminants 


ELECTRON Microscork Stupy OF AIRBORNE Dusts IN SoutH Wates Coat Mines. J. Carr- 
wricHt and J. W. SkipMorr. Reprinted from Fuel 36:205-220 (April) 1957. 


An analysis is described of 30 samples of air-borne coal dust collected with thermal precipi- 
tators fitted with size selectors to eliminate particles greater than about 10 microns in diameter. 
The samples were taken in an anthracite mine, a steam coal mine and a bituminous mine. 

Particles were counted, by optical and electron microscopy, in diameters from 0.06 to 3 
microns. Distributions by mass were worked out on the assumption that they were spheres 
of density 1.6. 

The particles fell naturally, by appearance and occurrence, into 3 classes: 
than 0.45 micron in diameter; (2) those with diameters between 0.45 
those with diameters from 1.3 to 5.1 microns. 


(1) those less 
and 1.3 microns; (3) 
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The first group of sub-micronic particles, which did not originate from mining operations, 
consisted mainly of unaggregated smoke particles of atmospheric pollution. The second group 
was principally composed of aggregated particles of smoke. Particles of the first 2 groups 
were drawn into the mines with the ventilating air and passed right through the workings. 
The third group of particles, exceeding 1.3 micron, were seen to be either “angular” or 
“rounded”. The angular particles were pieces of broken mineral matter, mainly coal, and 
the rounded ones were large clusters of individual smoke particles. No differences dependent 
on rank of coal were detected. 

The size distribution above 0.5 micron was of the 2-component type described by WYNN and 
Dawes (Safety in Mines Research Report No. 28, 1951) on the basis of optical counts and 
could be described by the 2 exponential terms which they employed. 

There was an apparent loss of sub-micronic particles as the ventilating air stream passed 
through the mine, which was too great to be accounted for by the normal physical processes 
at work. It is believed that this was an artefact of the sampling instrument, being due to the 
small particles tending to deposit on top of the large, where they could not be detected, instead 
of on the sampling plate. The reason for this behaviour might be that a local region of high 
temperature gradient is set up when a large particle deposits in a thermal precipitator so that 
small ones suspended in the approaching air stream are attracted towards it. 

Buti. Hye 


Basic CONSIDERATIONS IN THE MEASUREMENT OF AIR CONTAMINANTS. W. C. L. HEMEON, 

J. Sanit. Eng. Div., Proc. Am. Soc. Civil Engrs. 83, Paper No. 1169, (Feb.) 1957. 

Three types of air pollution measurements that have been often used have very limited 
application: (1) methods intended primarily for industrial hygiene purposes, because no 
particular compound is known to affect health as a general air pollutant; (2) methods used 
in the Los Angeles area, because the pollutants of greatest concern there are not a primary 
factor in other cities; and (3) visual inspection criteria because visible pollution is only one 
part of the general picture. On the positive side, several principles must be recognized 
Measurements of a particular pollutant are valuable only when its effects are known. In 
rural areas the effects of sulfur dioxide and fluorides on vegetation are known, but there 
are no significant data applying to the effect of those or other pollutants in cities. Measure- 
ments of air pollution intensity are of use when a comparison between different regions, or 
in the same locality when the hourly, daily, and yearly variations are to be studied. In 
such comparisons, the measurement of any normally occurring gaseous pollutant or of the 
light scattering element of particulate matter will serve equally well as an index of relative 
pollution because of the overwhelming influence of natural ventilation at ground level. For 
that reason visual measurements, such as those obtained by the filter paper smoke sampler 
(first described in IHF Abst. 1095, Oct. 1953, and more briefly in this paper) are very useful 
Comparisons between results obtained at different locations by this method emphasize the 
influence of natural ventilation. Measurements which are a part of research to establish 
significant sources or to explore various effects require broader treatment. 

Inpust. Dicest. 


Accidents and Their Prevention: Protective Equipment 


EXPERIMENTAL ReEsuLTs Dust FILTERS MADE OF SYNTHETIC MATERIALS. WALTER, 
Staub No. 48, 14-34, 1957. 
Synthetic materials, including polyamide, polyester and other plastics under various trade 
names, are considered in this paper as a base for filtering media in industrial dust separators. 


The filter tissue may be woven from monofilament or spun fibre, with warp and weft, 
and have a nap raised on the surface to improve filtering efficiency; alternatively a tangled 
mass of fibres may be bonded with synthetic adhesive which sheaths the fibres and forms webs 
where they cross. A third method of construction is the formation of microporous candles or 
disks from thermoplastic material by sintering powder which has been graded to yield the 
desired pore size. 

The performance of 6 materials against various industrial effluents was measured; the 
particle sizes were determined by the Andreasen method for the coarser dusts (over 3 microns) 
or optically for those which consisted mainly of particles below 2 microns. 
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A particular advantage of plastics is their resistance to acids and alkalis, which is superior 
to that of most natural fibres. A drawback is that the melting point limits their application to 
gas streams cooler than about 150° C. Many applications could be found for a fibrous filter 
which would stand a temperature of 250° to 350° C. 


Butt. Hye. 


Radioactive Substances and X-Ray 


MAXIMUM PERMISSIBLE RADIATION ExposuRES TO MAN. National Committee on Radiation 

Protection and Measurement. Am. Indust. Hyg. A. Quart. 18:73-75 (March) 1957. 

The maximum permissible accumulated dose for occupational radiation as well as for 
exposures of the population as a whole have been lowered as a result of studies made by the 
National Committee on Radiation Protection and Measurement. It is recommended that the 
new maximum permissible accumulated dose (MPD) limits be used in the design and planning 
of future apparatus and installations. All necessary modifications should be completed within 
five years. The proposed low levels of occupational exposure obviate special allowance for 
medical exposure in conjunction with occupational exposure. The attending physician will 
remain responsible for the effects of medical exposures. 


Pus. HEALTH ENGR. Asst. 


Tissue REActTION To THORIUM Dioxipe By PerrroneAL INjectiON. H. E. BRUNNER and J. R. 
Rutrner, Arch. Gewerbepath. u. Gewerbehyg. 15 :236-240, 1957. 
Thorotrast, used as an X-ray contrast material, has long been regarded as potentially 
carcinogenic. It has also been shown that it may cause a non-malignant fibrosis of the spleen, 
liver and hilus of the kidney. 


The authors have compared the effect of intraperitoneal injection of a 1% suspension of 
ThOs: into white rats with that of other non-radio-active fibrogenetic substances. 

Microscopic examination of the peritoneum of the animals killed at periods from 1 week 
up to 2 years showed a transitory early stage of leucocytic exudation, followed by the develop- 
ment of concentric collagenous fibrosis, and finally, after about 70 days, by complete fibrosis, 
of the thorium deposits. 


It was not possible, from this investigation, to decide whether the fibrogenetic effect was 
due to the radio-active or to the physical constitution of the ThOs, but the actual fibrotic 
process was not morphologically distinguishable from that caused by other known fibrogenetic 
agents such as quartz. 


But, Hye. 


‘THe MEASUREMENT OF Bopy Rapioactiviry. C. B. Attsove [Editor]. Papers read at a 

Conference held at Leeds on April 16-17, 1956. With a foreword by F. W. Sprers. Brit. 

J. Radiol., Supp. 7, 1957. 

Man carries about in his body a number of radioactive substances, the chief one being 
potassium from which beta rays were detected by CAMPBELL and Woop in 1906. They tested 
a number of compounds of this element and found that the activity was proportional to the 
amount of potassium present and concluded correctly that it was due only to the element. 
The symposium in question deals for the most part with the total activity of the body and its 
measurement. The methods are either to measure the ionization chamber containing air 


under pressure or to count the scintillations produced by the radiation. Both of these methods 
involve rather large-scale apparatus for the arrangements involve getting the subject under 
test into a cylindrical container in which he may have to remain a considerable time; by the 
ionization method a matter of hours, by the other method sometimes only a few minutes. 

The amounts of radio-activity are very small. The range given by one writer is from 
2 x 10" to 5 X 10° gm. radium, though this element is not alone responsible for the total. 
Caesium, one of the numerous elements contained in the fall-out when an atomic bomb is 
exploded, has been detected in the body. 


There are numbers of these machines now available in different countries, viz., Great Britain, 
U.S. A., Denmark, Sweden and Germany. The chief contributions in this valuable supplement 
come from well-known research centres in these countries. 


Butt. Hye. 
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PREVENTING INJURY From Rapiation. JoHN R. Hare Jr, Pub. Health Rep. 72, 426-30 
(May) 1957. 

The Army’s main concern with respect to prevention of radiation injury is the protection of 
the individual against unnecessary exposure to ionizing radiation. We consider all ionizing 
radiations to be potentially harmful. Our approach is essentially preventive. We try to forsee 
the hazards, design protective facilities and procedures, keep accurate records of users and uses, 
provide maximum protective and monitoring devices at each installation, and then check by 
disinterested survey to assure local competence and adherence to prescribed procedures and to 
detect hazards otherwise overlooked. National and local monitoring and investigation of note- 
worthy exposure support this effort. 

Pus. HEALTH ENGR, ABs?. 


News and Comment 


ANNOUNCEMENTS 


A. M.A. Sectional Meeting. —On Wednesday, June 25, 1958, from 11:30 A. M. to 12:00, 
the first day of the Meeting of the American Medical Association Section on Laryngology, 
Otology and Rhinology in San Francisco, Dr. Aram Glorig will present a paper entitled, 
“Acoustic Trauma.” This will be discussed by the following members of the Section on 
Preventive Medicine: Dr. Paul Whitaker, Allis Chalmers Manufacturing Company, Milwaukee ; 
Dr. Frank Princi, University of Cincinnati College of Medicine; Dr. Thrift G. Hanks, 
Director Health and Safety, Boeing Airplane Company, Seattle; Dr. Alvin Davis, University 
of Cincinnati, College of Medicine. 


Gordon Research Conferences.—JThe Gordon Research Conferences for 1958 will be 
held from June 9 to Aug. 29 at Colby Junior College, New London, N. H.; New Hampton 
School New Hampton, N. H., and Kimball Union Academy, Meriden, N. H. 

The Conferences were established to stimulate research in universities, research foundations, 
and industrial laboratories. This purpose is achieved by an informal type of meeting consisting 
of scheduled lectures and free discussion groups. Sufficient time is available to stimulate informal 
discussions among the members of a Conference. Meetings are held in the morning and in the 
evening, Monday through Friday, with the exception of Friday evening. The afternoons are 
available for participation in discussion groups as the individual desires. This type of meeting 
is a valuable means of disseminating information and ideas which otherwise would not be 
realized through the normal channels of publication and scientific meetings. In addition, scien- 
tists in related fields become acquainted, and valuable associations are formed which result in 
collaboration and cooperative effort between different laboratories. 

It is hoped that each Conference will extend the frontiers of science by fostering a free and 
informal exchange of ideas between persons actively interested in the subjects under discussion. 
The purpose of the program is not to review the known fields of chemistry but primarily to 
bring experts up to date as to the latest developments, analyze the significance of these devel- 
opments, and to provoke suggestions as to underlying theories and profitable methods of ap- 
proach for making new progress. In order to protect individual rights and to promote discussion, 
it is an established rule of each Conference that all information presented is not to be used 
without specific authorization of the individual making the contribution, whether in formal 
presentation or in discussion. No publications are prepared as emanating from the Conferences. 

Persons interested in attending a Conference are requested to send their applications to the 
Director. Each applicant must state the institution or company with which he is connected 
and the type of work in which he is most interested. Attendance at each Conference is limited 
to 100 

The complete program of the Conferences will be published in Science for Feb. 28. 

Requests for attendance at the Conferences, or for any additional information, should be 
addressed to W. George Parks, Director, Department of Chemistry, University of Rhode 
Island, Kingston, R. 1. From June 9 to Aug. 29, 1958, mail should be addressed to Colby Junior 
College, New London, N. H. 


Toxicology and Safety Evaluations 
Kimball Union Academy, Meriden, N. H. 


Joun A. Zapp, Jr., Chairman 
Don D. IrtsH, Vice Chairman 

Aug. 4, 1958 

The Laboratory Animal in Toxicity Studies 

MarGARET Ives, Chairman 

|. RoyAt CHRISTENSEN. The Endemic Disease Pattern in Experimental Animals 

C. N. Wentworth CumMMING. The Care and Nurture of Laboratory Animals 
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The Laboratory Animal in Toxicity Studies 


©. G. FirzHuGH, Chairman 
Lioyp W. Hazieron and Bernarp L. Oser. The Choice of Animals as Related to the 
Interpretation of Toxicity Studies 
Aug. 5, 1958 


Statistical Methods in Toxicology 
Carrot S. Weir, Chairman 
JEROME CorNFIELD. Biometric Approach to the Planning and Analysis of Toxicity Studies 
Estimation of Hazards for Man 
Davin W. Fassett, Chairman 
Harpin B. Jones. Extension of Laboratory and Other Data to Populations 
Aug. 6, 1958 
Health Hazards of Nuclear Reactors 


Norton NEtson, Chairman 
CuHartes R. WittiaMs. The Public Health Aspect of Nuclear Reactors 


Metabolic and Biochemical Investigations in Toxicity Evaluations 


ArNoLD J. LEHMAN, Chairman 
F. A. Denz. Subject to be announced 
Aug. 7, 1958 


Air-Pullution Toxicology 
EucGene R. Krackow, Chairman 
HerBert E. SToKINGER. Experimental Evaluation of the Toxicity of Air Pollutants 
GEOFFREY CAREY. Clinical Approach to the Toxicity of Air Pollutants 


The Role of Judgment in Toxicological Research 
Don D. IrtsH, Chairman 
Maurice H. Seevers. Horse Sense in Collecting and Interpreting Toxicological Data 
Aug. 8, 1958 


Training of Toxicologists: A Panel Discussion 


Exxtiorr A. MAyNaArp. Past and Current Training of Toxicologists 
Henry F. Smyru, Jr., Chairman. The Work and Responsibilities of a Toxicologist 
E. M. K. Gettinc. Appropriate Future Training of Toxicologists 
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Books 


Lens Materials in the Prevention of Eye Injuries. By Arthur H. Keeney. Price, $3.50. 
Pp. 73. Charles C Thomas, Publisher, 301-327 E. Lawrence Ave., Springfield, Ill., 1957. 
This concise thesis presents the historical development of lens materials as one of our major 
successful industrial safety devices. The author’s acknowledgements recognize the necessary 
close cooperation of optical, glass, plastic, safety and standards organizations. Simultaneously, 
he gives due credit to the radiologist, the dentist, and the optician in working with the 
ophthalmologist and safety engineer to perfect safety lenses for every known exposure. From 
wire gauze and plain glass to laminated lenses, thermally toughened glass and plastic, one 
notes improvement in safety factors, but each advance is not without certain disadvantages— 
these he lists in his concluding chapter. To support his summarization, he presents extensive 
experimental studies on hardness or more accurately resistance to every known type of injury 
to plastic, plano, spherical and cylindrical lenses. Nor does he neglect thermostability, resistance 
to chemicals, radio-opacity, flammability, and bifringence problems. From all of the research 
of these many organizations greater safety will be achieved in the future. 
Kart T. Benepict, M.D. 


IF YOU CHANGE ADDRESS 


Please notify us at least six weeks before you make the change. 


With your notification, include the address label clipped from the latest copy 
of the journal. If your city has postal zone numbers, be sure to include the zone 
number in your new address. 


You will want to get your copies promptly; so notify us at least six weeks in 
advance. Send your change notice to 


A. M. A. Archives of Industrial Health 


American Medical Association 
535 North Dearborn St. 
Chicago 10, Illinois 
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Scientific Exhibits 


Control of Emotional Factors in Dermatoses 


H. M. ROBINSON Jr., M.D.; R. C. V. ROBINSON, M.D., and J. F. STRAHAN, M.D., Baltimore 


Introduction 

The literature contains many references 
to the effects of psychogenic stimuli in the 
production of such dermatoses as urticaria, 
lichen planus, neurodermatitis, seborrheic 
dermatitis, psoriasis, pruritus ani, pruritus 
vulvae, and other eruptions. The barbit- 
urates, bromides, and other sedatives and 
sedative-stimulant mixtures have proved to 
be useful as adjunctive therapy, but pro- 
longed administration of these compounds 
may lead to central nervous system depres- 
sion, skin eruptions, habit formation, and 
other undesirable side-effects. The recent 
development of a group of drugs whose 
primary therapeutic effect is ataraxia (relief 
from tension) has added less reactive and 
more effective compounds for use by the 
practitioner. 

Indiscriminate use of such drugs should 
be condemned. The emotional status of 
each patient should be evaluated, and psy- 
chiatric consultation should be frequently 
employed. Organic physiologic disturbances, 
as well as psychic factors, must be con- 
sidered. Therapeutic effects of the ataractic 
drugs alone are too erratic to form the basis 
for any definitive conclusions except that 
they are valuable adjuncts. Many patients 
are borderline psychotics, and irreparable 
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damage may be avoided by limiting medi- 
cation to the patient who is emotionally 
tense. 

New chemical compounds with unique or 
unusual psychomotor effects are being 
elaborated at a rate which challenges ade- 
quate clinical evaluation. Theoretically, some 
of these drugs act solely to relieve depres- 
sive states, some are euphoriants with no 
sedative action, and some are primarily use- 
ful in the control of psychoses. 

The accompanying charts represent part 
of an intensive study of the effects of var- 
ious tranquilizing drugs and controls on 
more than 3000 patients with various 
dermatoses caused by or aggravated by emo- 
tional tension. Patients were followed for 
periods of several weeks to two years; 
thereby the opportunity of observing the 
effects of different drugs on the same patient 
was afforded. In many instances, two or 
three different medications would be given 
before the effective one was found. Not 
infrequently patients claimed that placebo 
medication was most effective. The problem 
of placebo reactors renders any study based 
on subjective findings difficult to evaluate 
critically. Careful observations and. inter- 
views with large numbers of patients helped 
form the conclusions. 


1004 N. Calvert St. (2). 


EMOTIONAL FACTORS IN DERMATOSES 


STRA AWAD 


Robinson et al. 


The skin is the largest organ of the body. 
It has vascular, nervous and hormonal 
communication with internal structures, 

Many eruptions are surface expressions 
of organic or functional disturbances. 
Emotional stimuli may produce or aggravate 
dermatoses, and management of such 
conditions includes topical and systemic 
therapy while a search ts being made 
for causative factors. 

Drugs whose primary effect 1s ataraxta 
(relief from tenston) are valuable adjuncts 
to therapy in emotionally disturbed patients. 


Figure 1 
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BARBITURIC ACID 
DERIVATIVES 


Phenobarbital 
15-30 my. 
four times daily. 
Other compounds as 
advised by 


manufacturer, 


Habit formation 
Erythema multiforme 
Morbilliform and 
scarlatiniform 
eruptions 
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TABLETS 


300 my. four 


times daily. 


No serions 
systemic 
reactions, 


GOOD 


Figure 2 


26 Gm. 
ABLETS 


one, three or four 
times daily. 


No serious 
syMemic 
reactions, 


W125 me. 
three or four 


times daily. 


No serious 
systemic reactions 
Mild vertigo 
Gastric distress 


SEDATIVE 
STIMULANT 
MIXTURES 


SYNTIL 
DEXAMYL 


EUPHORIANT 


Follow directions 
of manufacturer 


Vo serionts 
reaetions 


EMOTIONAL 
TENSION 


VASCULAR 
HYPERTENSION 


April, 1958 


ACETYL 
GENERIC NAME BROMISOVALUM BROMDIETHYL ETHCHLORVYNOL 
CARBAMIDE 
PHENOBARBITAL 
DELVINAL 
TRADE NAME BROMURAL SEDAMYL PLACIDYL | 
BUTISOL 
ACTION SEDATIVE SEDATIVE SEDATIVE SEDATIVE as 
DOSAGE FORMS 
uw 
i INSOMNIA 
VASCULAR INSOMNIA INSOMNIA INSOMNIA 
HYPERTENSION 
SPECIFIC CONTRA- SUICIDAL NONE 
INDICATIONS TENDENCIES 
OPINION BASED ON GOOD VERY GOOD VERY GOOD 
OBSERVATIONS 
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= 


RAUWOLFIA HYOROXYZINE 
DERIVATIVES HYDROCHLORIDE CHLORPROMAZINE MEPROBAMATE BENACTYZINE TRIMEPRAZINE THIAZINYL 


ETHYL 


ANTI-TENSIVE 


Dosage varies with TABLETS TABLETS TABLETS CAPSULES TABLETS 
form of medication 10-100 mg. Hn me. tb mg. 5-10 me. 23 ma. 
10-25 mz. sal dose 25-50 me. sual dose 100 me. four times daily, four times daly. once or twice daly, 
four times daily. four times daily, Jour times daily. 


leterus reported but 
No serious svstemic 


Congestion of nasal not encountered in Loss of lihide 
mucosa this study Nor serious reactions Nor 
tpprcohension pprehensen {pprehension av rom tions 
Profound depression Dryness of eruptions 
oropharynx 


SUICIDAL 
TENDENCIES NONE LIVER DISEASE NONE NONE NONE NONE 


EXCELLENT 


EXCEILENT 


EXCELLENT 


Robinson et al. 


MODERIL 
RAUDIXIN EQUANIt 
RAU-SED ATARAX THORAZINE 
SERPASIL 
RESERPINE 
| TRANQUILIZER TRANQUILIZER TRANQUILIZER TRANQUILIZER pages TRANQUILIZER 
ANTIPRURITIC 
VASCULAR EMOTIONAL EMOTIONAL EMOTIONAL EMOTIONAL 
HYPERTENSION TENSION TENSION TENSION TENSION 
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UNIVERSITY MARY DANE 
CHOOL MEDICINE 


Ataractic drugs are valuable adjuncts in the 
management of emotionally disturbed patients. 

Emotional tension may produce or 
aggravate such dermatoses as atopic dermatitis, 
lichen planus, urticaria, eczema, neuro- 
dermatitis, pruritus ant, pruritus vulvae, 
seborrhetc dermatitis and psoriasts. 
The relief from tension afforded by the 
tranquilizing drugs in the treatment of these 
conditions ts valuable complementary 
therapy. 

LVo sertous systemic reactions were 
noted tn this study from prolonged admints. 
tration of these drugs with the dosage 
used. Minor adverse reactions which were 
encountered included dryness of the 
oropharynx, headache and drowsiness. 


Figure 3 
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YOUR 
GUIDE TO 


CURRENT PUBLICATIONS 


Quarterly 
Cumulative 
Index Medicus 


WITH AUTHORS AND SUBJECTS... 


Divided into sections, one devoted 
to books and the other to periodical 
literature, the QUARTERLY CUM- 
ULATIVE INDEX MEDICUS con- 


The QUARTERLY CUMULATIVE 
INDEX MEDICUS appears twice a 
year; volumes are cloth bound and 


tains a list of current publications 
alphabetized as to authors and sub- 
jects. The exact bibliographic refer- 
ence is given under the author with 
titles in the original language, while 
titles under subjects are all in Eng- 
lish. The index also includes a 
listing of journals, addresses and 
publishers. 


SUBSCRIPTION PRICE $25.00 PER YEAR 
CANADIAN AND FOREIGN $27.00 PER YEAR 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET 
CHICAGO 10, ILLINOIS 


cover periodicals for six months as 
indicated on the publication. These 
two volumes will be a convenient 
and inclusive reference for current 
medical literature. Invaluable for 
practitioners, specialists, teachers, 


editors, writers, investigators, stu- 
dents and libraries, 


the M-S-A SOUNDSCOPE 


Industrial hygienists faced with the task of measuring 
and analyzing noise conditions are quickly recog- 
nizing the contributions of the M-S-A Soundscope. 
With this single instrument they can plot the answers 
to (1) overall sound pressure levels, (2) sound pres- 
sure levels of components in octave bands through- 
out the audible spectrum, and (3) sound pressure 
levels in bands narrower than whole octaves. 

This unit, based on a design developed for Mine 
Safety Appliances Company by Allison Laboratories, 
Puente, California, meets pertinent specifications of 
the American Standards Association for Sound 
Level Meters and Analyzers. 

The overall Sound Level Section covers the range 
of 24 to 150 decibels. Overall attenuation can be 
varied through a range of 110 db. in 10 db. steps. 
The Analyzer Section, controlled by coupled knobs, 
measures sound levels in each of the seven octave 
bands from 75 to 9600 cycles. Analyzer attenuation 
can be varied through the range of 40 db. in 10 db. 
steps. The Narrow Band Analyzer function utilizes 


AA precision instrument that 
combines the functions of 


* SOUND LEVEL METER 
*® OCTAVE BAND ANALYZER 
* NARROW BAND ANALYZER 


in a single compact unit, 
with self-contained 
power supply and integral 
electrical and 


acoustical calibration 


a et of continuously variable high and low cutoff 
filters. Knob control provides settings of constant 
pe centage band widths for fine analysis. 

Our new bulletin gives complete information. 
WV rite for a copy. 


Fabric luggage cover with shoulder straps provides protection 
..« facilitates carrying. 


MINE SAFETY APPLIANCES COMPANY 


201 North Braddock Avenue, Pittsburgh 8, Pa. 


At Your Service: 82 Branch Offices in the United States and Canada 
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